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FOREWORD 


This report summarizes the development of a dynamic mathematical model 
of the Space Shuttle Main Engine by application of the EAL macro-element 
procedures. This work was performed by personnel of the Dynamics & Loads 
Group, Product Engineering & Development Ser.-.ion of the Lockheed-Huntsvi lie 
Research & Engineering Center for the National Aeronautics and Space Admini- 
stration under Contract NAS8-34973. Technical activities were monitored by 
Larry A. Kiefling of the MSFC Systems Dynamics Laboratory, Systems Analysis 
Branch (ED 22). 
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1 . INTRODUCTION 

The objective of this work was to develop a mathematical model of the 
Space Shuttle Main Engine (SSME) as a complete assembly, with detailed 
emphasis on LOX and High Pressure Fuel Turbopumps. 

Previous analyses had been either an elementary (i.e,, beam) represen- 
tation of the SSME as a whole, or a detailed high fidelity model of a compo- 
nent of the SSME, analyzed as an isolated structure under limited boundary 
conditions. With the advent of an operational computer program featuring 
macro-element capability (the EAL-SPAR Finite Element program) it became 
possible to incorporate the advantages of both complete engine dynamics, and 
high fidelity modeling where desired. 

The following sections discuss how development of this model was 
achieved, some results from the model, and projected applications of the 
model. 
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2. THE MACRO-ELEM) .NT METHODS 


The analysis tool selected for the development of the SSME dynamic 
model is the EAL-SPAR computer code. This code features a macro-element 
procedure which allows the efficient development and execution of very large 
and complex finite element models. For further details, see Ref. 1. 


The salient features of the macro-element procedure are: 


1. Construct finite element models of components of the ultimate 
structure in an essentially independent manner. These models 
may be defined by natural boundaries; that is, mechanical 
joints, change of material, etc,, or by consideration of 
size, with boundaries defined arbitrarily. 

2. Use EAL-SPAR to tranform the structural properties of these 
models from the large but sparse matrices of the finite ele- 
ment model to smaller (but denser) matrices at a reduced set 
of boundary degrees of freedom. These "boundary" degrees of 
freedom are not required to be at a physical boundary of the 
model, but may bo retained because they are of special 
interest. All degrees of freedom forming an interface with 
another model must be included in the boundary set. 

3. These reduced matrices, which implicitly contain the struc- 
tural definition of the original finite element models are 
the macro-element matrices. 

4. Assemble the macro-element matrices in a manner analogous to 
that of finite element analyses. 

5. Solve these matrices for the resulting reduced structure. In 
our case, this involves the eigenvalue and vector solution 
for normal modes. 

6. If desired, all displacements of the original finite element 
models may be found by the Inverse transformation of step 2 
above . 

Note that this procedure is sometimes called the "substruc- 
ture," or "superelement" method on some other programs and in 
the literature of finite element analysis. These are essen- 
tially the same as the EAL-SPAR macro-element procedure. 
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3. SSME DYNAMIC MODEL DEVELOPMENT 

Using the procedures outlined in Section 2, the SSME was divided into 
five main areas for development of macro-element models. These were: 

1. Hot Gas Manifold 

2. Main Combustion Chamber 

3. High Pressure Fuel Pump 

4. High Pressure Oxygen Pump, and 

5. Nozzle. 

For the first four areas a single macro-element was processed. 

Because of some program limitation and to be able also to use existing data 
as much as possible, the nozzle was processed as five macro-elements. These 
macro-elements were processed and assembled into the system model, and 
solved for normal modes. 

The modeling of each major component and construction of the system 
model (with representative results) are discussed in the following sec- 
tions. Appendix A discusses experience gained in applying EAL-SPAR. Appen- 
dix B lists the data for this model. Although presented as a continuous 
input stream, this model is far too complex for execution in a single compu- 
ter run. Before trying to use this as an example, the reader should review 
with care the experience which Lockheed gained in using this model. 


3.1 HOT GAS MANIFOLD 


The hot gas manifold (HGM) proved to be the most difficult of the SSME 
components modeled in this task. The geometry of the interfaces between the 
LOX and fuel manifolds led to a fairly detailed element definition. This 
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model was of particular interest in the analysis, since all of the other 
major SSME components attach directly or indirectly to the HGM. Figures 1 
and 2 show the HGM finite element model. 

There are 1814 joints in the model with 1450 quadrilateral and 115 
triangular plate elements. Boundary joints used were physical boundaries at 
the Gimbal, High Pressure Fuel Turbopump, High Pressure Oxygen Turbopump, 
and the Main Combustion Chamber. These joint descriptions are summarized in 
Table 1. 

In addition to the plots of the complete manifold, specific critical 
areas of the HGM are shown separately in Figs. 3 through 7. 


Table 1 HGM BOUNDARY JOINTS 


Joints 

Description 

1-7 

Injector Sphere/MCC Interface 

288 

Gimbal Point 

229-235 

Fuel Sphere/HPFTP Interface 

469-475 

Oxidizer Sphere/HPOTP Interface 

988-992 

Injector Sphere/MCC Interface 

1171-1175 

Fuel Sphere/HPFTP Interface 

1367-1371 

Oxidizer Sphere/HPOTP Interface 


Total - 37 Boundary Joints 


3.2 MAIN COMBUSTION CHAMBER 

The SSME main combustion chamber (MCC) finite element model resembles a 
spool piece between the hot gas manifold and the nozzle. Figure 8 is a com- 
puter generated plot of this component. Note in this figure that the MCC is 
comprised of two concentric conic sections, the ends of which are flanged to 
bolt to the Hot Gas Manifold on one end and the Nozzle on the other. This 
component required 372 joints in the model with 36G quadrilateral and 
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Fig. 1 - Hot Gas Manifold (Top View) 



^8* 2 - Hot Gas Manifold (Side View) 
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Fig. 3 HGM Injector Sphere 



Fig. 4 - HGM Fuel Preburner 
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Fig. 5 - HGM Oxygen Preburner 
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Fig, 6 - HGM Oxygen Sphere 



Fig, 7 - HGM Fuel Sphere 
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Fig. 8 - Main Combustion Chamber Model 
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30 triangular plate elements. In addition, 30 bar elements were used to 
account for the additional stiffness that the two flanges provide. 

This macro -element in the SSME model was like the Hot Gas Manifold in 
that the boundary joints selected were indeed the physical boundaries. 

TVrelve boundary nodes exist on the HGM side of the combustion chamber since 
those nodes are on a 30 deg spacing, while 18 boundary nodes are on the 
nozzle side of the MCC since those nodes are on a 20 deg spacing. 

The thickness of the concentric Bhells varied along the axis of the 
main combustion chamber. For this reason, both the throat and the outer 
ring used the laminate formulation for the shell section properties in addi- 
tion to the isotropic sections. Boundary joints are summarized in Table 2. 

Table 2 MAIN COMBUSTION CHAMBER BOUNDARY JOINTS 

Joints Description 

343-354 Upper Interface Nodes to HGM 

355-372 Lower Interface Nodes to N0Z5 

Total ® 30 Boundary Joints, 


3.3 HIGH PRESSURE FUEL TURBOPUMP 

With the exception of the Hot Gas Manifold, the High Pressure Fuel 
Turbopump (HPFTP) was the most detailed of the SSME components modeled for 
this analysis. The detail used in this math model required If 41 joints with 
1824 quadrilateral and 315 triangular plate elements. In ar/ition, six bar 
elements were placed along the axis of the model to form the shaft. Plots 
of the HPFTP are shown in Figs. 9 through 18. 


3-8 


LOCKHEED-HUNTSVILLE RESEARCH & ENGINEERING CENTER 


ORIGINAL PAGE 19 
OF POOR QUALITY 


LMSC-HREC TR D867307 



Fig. 9 - High Pressure Fuel Turbopurap (Complete) 
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Fig. 10 - HPFTP Forward Bearing Housing 



Fig. 11 - HPFTP Attach Flange 
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Fig. 12 - HPFTP Exit Volute 



Fig. 13 - HPFTP Pump Housing 
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Fig. 16 - HPFTP Inner Stator 



Fig. 17 - HPFTP Aft Shaft Assembly 
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Fig. 18 - HPFTP Forward Shaft Assembly 
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The mass and Inertial properties of the HPFTP model were computed and 
checked against published data (Ref. 2). These calculations were crucial to 
the analysis, since the vibration frequencies and mode shapes are dependent 
on both the mass and stiffness distribution in the structure. Table 3 sum- 
marizes these calculations. 

The boundary joints in the LOX Pump were comprised of both physical 
boundary points and interior points. There were two reasons for this 
choice: (1) there was a threshold of approximately 40 boundary joints for 

each component due to computer limitations and the number of physical boun- 
dary joints on the HGM attach flange was well below that value; and (2) 
although selection of these boundary Joints is totally arbitrary for Btatic 
analysis, a reasonable mass distribution must be chosen for dynamic analy- 
sis. For these reasons, additional points along the rotor and housing were 
chosen to be boundary joints where significant mass existed. Table 4 shows 
a list of these boundary points with brief descriptions of their locations. 

3.4 HIGH PRESSURE OXIDIZER TURBOPUMP 

The HPOTP model used in the present analysis task was a modification of 
an existing Lockheed model. The original model was a NASTRAN finite element 
model of the pump housing only. This model was comprised entirely of tri- 
angular plate element, and no Internal components of the pump were present. 
This was insufficient for dynamic analysis of the pump, so internal compo- 
nents were added. These components included the rotor, bearings, flange on 
the HGM side of the LOX pump, the turbine blades and the end cap. 

Conversion of the NASTRAN model to SPAR format was greatly aided by the 
use of a FORTRAN code obtained from Larry A. Kiefling (MSFC ED22) which was 
written specifically for that purpose. Several modifications had to be made 
to the conversion software before it would operate on our model. First, 
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Tabl« 3 HP FTP WE I GUT AND BALANCE CALCULATIONS 


* ANALYSIS Of NASS AND INERT I A PROPERTIES * 
HASS MATRIX NAME - DEN 


TOTAL MASS- .779267+93 


MASS CENTER LOCATION <X,Y,Z)- -. 308653+92 -.196438+02 


INERT IA MATRiXi 
1 

t .77927*83 

2 . 00000 

3 .00800 

4 .60888 

5 -.17634-03 

6 .10816-83 


2 

.08888 

.77927*83 

.88880 

.17634-03 

.88880 

-.26468-03 


3 

.00880 
.08888 
. 77327*83 
-.10816-03 
■ 26468-03 
.08888 


4 

.88880 
. 17684-03 
- . 16830-03 
.34167*05 
-.41454*04 
-.41456*84 


5 

-.17684-03 

ab aati 

. uWW 

.26453-03 
- .41454*04 
.66889*85 
-.51864*03 


STOP 

E data SPACE" 
T. .10000-13 

.40088*01 
ERROR LEU5LS- 2 2 


28880 

- . 10888-82 
. 1 *880-03 

8 2 5 2 2 £ 


C/T- 838801 145714 
.18808-04 .10080-04 

. 18888-83 .1*888-03 


type 

OR OOP 

L, UOL OR 
AREA SUN 

structural 

UE I GMT 

NON-STRUCTURAL 

WEIGHT 

E21 

1 

.2355*0*02 

.369144*02 

.80000* 

E33 

1 

.316368*02 

.642635*01 

• OWWW 

E33 

p 

.4 38076*02 

. 129232*02 

■VA-1-' A A 

• wwwv 

E33 

3 

.386180+02 

.341698*01 

• WWW 

E33 

4 

.1*7344*01 

.158332-01 

.888000 

E 33 

5 

. 732610+08 

. 10806*-01 

. 000088 

E33 

6 

.326652*02 

.481811*09 

.000888 

£33 

7 

•30162S+01 

-444897-01 

.008008 

E33 

8 

.349188*03 

.602616+02 

.080800 

£33 

9 

.728759*01 

. 106311*01 

.088080 

£33 

ALL 

. 507937 +*3 

.846442+02 

.800008 

£43 

1 

.189466*83 

.326784*02 

.008000 

£43 

2 

.706024*03 

.148794*83 

• UVWJWD 

£43 

3 

.102142+04 

.1*5587*93 

• WWW 

£ A 3 

4 

.971182*03 

.162382*83 

.000800 

£43 

5 

.401986*03 

.166914*82 


£43 

6 

. 137375+83 

.294127*82 

.000880 

£43 

7 

.173547*04 

.108887*03 

.806808 

E43 

8 

.686388+81 

.506211*88 

.000888 

E43 

9 

.256210*83 

. 528487*82 

.808008 

£43 

ALL 

. 548S67 *04 

.657705+03 

.088*88 


TOTAL 


. 7792^**3 

• V WVVv® 

total 

2 -NODE: 

. 2355 * 08*02 


TOTAL 

3 -NO DEI 

. 58 793744*3 


TOTAL 

4 -NODE i 

. 5485673*84 


STOP E 


S .725 9 * 

181 
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Table 4 HPFTP BOUNDARY JOINTS 


*<8N) 

350,361 t 

1454 1 

1456 S 

1457 * 

1483 i 

1S33 S 

1618,1629 i 
158 * 

164 S 

170 S 

1 76 * 

698 a 

704 S 

710 a 

716 % 

# 


"BOUNDRYa FLANGE NODES 8 HGH 
AFT END NODE 
AFT BEARING 
INTERMEDIATE BEARING 
INTERMEDIATE ROTOR 
ON ROTOR 

FORWARD BEARING 
FORWARD CASE 
FORWARD CASE 
FORWARD CASE 
FORWARO CASE 
INTERMEDIATE CASE 
INTERMEDIATE CASE 
INTERMEDIATE CASE 
INTERMEDIATE CASE 


ENDHPFTR 


several of the dimension statements had to be increased, but this change was 
trivial. There were several logic errors detected in the coordinate system 
transformation routines, and one in the constraint definition translator. 
Also, the code would only accommodate nine alternate reference frames, and 
this portion of the source code had to be modified. During this modifica- 
tion period, Larry A. Kief ling added solid element capability to convert 
NASTRAN brick elements to SPAR S81 type elements. The revised version of 
the Teledyne Brovm NASTOSPAR code is now in use by Lockheed and NASA per- 
sonnel . 

The completed EAL model of the SSME High Pressure Oxygen Turbopump was 
fairly detailed. The three orthogonal views of the complete pump are shown 
in Figures 19 through 21. In this model, 1069 joints were used with 1373 
triangular and 514 quadrilateral plate elements. In addition, 51 bar ele- 
ments were required to give a total of 1938 finite elements. 
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Fig. 19 - HPOTP (View 1) 
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Fig. 20 - HPOTP (View 2 ) 



Fig. 21 - HPOTP (View 3) 
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The HPOTP model, like the other SSME components was intended for 
dynamic analysis, and thus the weight and balance information is crucial. 

For this pump, as well as all other components of the SSME math model, the 
weight and center of gravity was computed using EAL and checked against Ref. 
2. These sample calculations are shown in Table 5. 

The oxygen pump, like the fuel pump, had boundary joints that were 
interior to the macro-element. Table 6 lists these points with brief 
descriptions of their locations. The goal in selecting these points was to 
try to produce an even mass distribution through the pump, whereby areas 
with significant mass were placed in the boundary set. In addition, all of 
the physical boundary joints along the hot gas manifold are included. 

3.5 NOZZLE 

The finite element model of the SSME Nozzle was basically a modifica- 
tion of a SPAR model built by Larry A. Kiefling and presented at the 1981 
AIAA Dynamics Conference (Ref. 3). The basic math model was first stripped 
of all piping and support brackets, since the modes of the feedlines were 
not of interest. Next, the nozzle model was subdivided into five (5) dis- 
joint substructures such that each set of boundary joints along the inter- 
faces were indeed physical boundaries. Figure 22 shows a plot of a typical 
Nozzle macro-element. Figure 23 shows a subassembly of the macroelement 
into the complete nozzle. 

The geometry of the nozzle closely resembles a truncated conic section, 
and thus allowed the use of EAL data generators for most of the model. The 
stiffness and inertial properties of the tube sheet were modeled by over- 
laying quadrilateral plate elements. The hatbands around the circumference 
of the nozzle stiffened up the structure considerably in the hoop direction, 
and were included i:i the model as bar elements. Table / shows a breakdown 
of the number of elements and joints for the complete nozzle assembly Lepre- 
sented as five disjoint substructures. Boundary joints are summarized in 
Table 8. 
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Table 5 WEIGHT AND BALANCE CALCULATIONS FOR THE 
HPOTP MATH MODEL 


* ANALYSIS OF HASS AND INERTIA PROPERTIES * 
HASS MATRIX NAME- DEM 
TOTAL MASS- . 148904+01 


MASS CENTER LOCATION <X,Y,Z)« -.299548-01 -.614242-01 


. 155877+02 


INERTIA MATRIX! 

1 

1 .14890+01 

2 -. 21686-09 

3 • 251 12-10 

4 -. 74478-09 

5 .45681-06 

6 .49166-07 


2 

-.62548-10 

.14890+01 

.68202-11 

-.46337-06 

. 37434-08 

. 22578-06 


3 

.37636-10 
.33589-10 
. 14890^01 
-.41921-07 
-.22914-06 
-.24663-09 


4 

-.14703-08 

-.46597-06 

-.42337-07 

.92561+02 

-.64411+00 

-.27731+00 


5 

.46032-06 
.26667-08 
-.23242-06 
-.64411+00 
. 99609+02 
-.50776+00 


6 

.49146-07 
.22583-06 
. 10787-09 
-.27731+00 
-.50776+00 
.39551+02 


tUAIT-LAST INPUT IGNORED* 




L. UOL OR 

STRUCTURAL 

NOH-STRUCTURAL 

TYPE 

GROUP 

AREA SUM 

UEIGHT 

UEIGHT 

£21 

1 

.580744+02 

.178057+02 

.000000 

E21 

2 

.196500+02 

.184401+02 

.000000 

ESI 

ALL 

.777244+02 

. 362458+02 

.000000 

£43 

1 

.685034+02 

.490634+01 

.000000 

E43 

2 

.184876+03 

. 477745+02 

.000000 

£43 

3 

.634794+03 

.201819+03 

.000000 

E43 

4 

.301224+03 

. 354221 >2 

.000000 

£43 

S 

.152506+03 

.360692+02 

.000000 

E43 

6 

.783962+03 

.671685+02 

.000000 

£43 

ALL 

.212586+04 

.393158+03 

.000000 

£33 

1 

.119831+04 

.113772+03 

.000000 

£33 

e 

.404879+01 

.105580+01 

.000000 

£33 

3 

.172315+02 

.674018+01 

.000000 

£33 

4 

.218059+02 

. 132067+01 

.000000 

£33 

5 

. 199593+03 

.224755+02 

.000000 

E33 

ALL 

.144099+04 

.145364+03 

.000000 
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Table 6 HPOTP BOUNDARY JOINTS 


2498 

.. 2499 

* CBN 1 
511. _ _ 

S 

PUMP 

HOUSE 

I/F 

FLG 

QM END 


2 SOO 

2 74 

t 

PUMP 

HOUSE 

I/F 

FLG 

PREBURNER 

END 

2 SO 1 

318 

i 

PUMP 

HOUSE 

I/F 

F LG 

PREBURNER 

END 

2 SO? 

362 

i 

PUHP 

HOUSE 

I/F 

FLG 

PREBURNER 

END 

2503 

i* 04 

i 

PUMP 

HOUSE 

I/F 

FLG 

PREBURNER 

END 

2504 

<♦67 

i 

PUMP 

HOUSE 

I/F 

FLG 

OM END 


. 2505 

555 

i 

PUMP 

HOUSE 

I/F 

FLG 

QM END 


2 506 

597 

% 

PUMP 

HOUSE 

I/F 

FLG 

QM END 


2 SO 7 

730,74 2,4 

i 

HOUSING FLANGE 





2508 

778,789,1 

_ $ 

ATTACH FLANGE 

2509 

854 ,866 ,4 

i 

TURBINE EXTREME ENu 

2510 

918,930,4 

% 

TURBINE HOUSING 

251 1 

1033 

i 

SHAFT TURBINE END 

2512 

1034 

i 

SHAFT AT BEARING MID 

2513 

1068 

i 

SHAFT AT BEARING PUMP END 

2514 

. 
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Table 7 NOZZLE ELEMENTS AND JOINTS 


Macro 

Element 

Number of 
Joints 

Number of 

Quad Plate Elements 

Number of 
Bar Elements 

Concentrated 
Ma sses 

Nozzle 1 

198 

234 

36 

0 

Nozzle 2. 

162 

144 

36 

0 

Nozzle 3 

162 

288 

36 

0 

Nozzle 4 

162 

288 

36 

0 

Nozzle 5 

126 

180 

36 
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Table 8 NOZZLE BOUNDARY JOINTS 


Macro-Element 

Boundary Joints 

Description 

N0Z1 

1 through 18 

Bottom Row 

N0Z1 

181 through 198 

Top Row 

N0Z2 

1 through 18 

Bottom Row 

N0Z2 

145 through 162 

Top Row 

N0Z3 

1 through 18 

Bottom Row 

N0Z3 

145 through 162 

Top Row 

N0Z4 

1 through 18 

Bottom Row 

N0Z4 

145 through 162 

Top Row 

N0Z5 

1 through 18 

Bottom Row 

N0Z5 

109 through 126 

Top Row (MCC 
Interface) 

__ 




tt 


$ 

8 

s . 


& 
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The assembly of Che N0Z1 through N0Z5 macro-elements to form the com- 
plete nozzle is shown in Figs. 24 and 25. The figures are of the boundaries 
definition and do not show the great detail of the original macro-elements. 

The Nozzle assembly was of particular interest for two reasons: First, 

the shell modes of the Nozzle constitute the lower end of the frequencies 
for the SSME. Second, test data were available for the nozzle assembly it- 
self which allowed identification and verification of the modes predicted by 
the finite element model. Extensive back, trails formation was performed for 
the nozzle such that these low frequency modes could be studied. Figures 26 
through 28 show first bending, first shell, and first torsion modes. Note 
that bending and shell modes occur in pairs, so that this includes the first 
five elastic modes. 

3.6 SYSTEM MODEL, SSME 

The SSME residual structure model was very simple. There were only 193 
joints with no finite elements. This was, of course, the goal of the 
analysis task - to produce detailed models of critical components whose mass 
and stiffness properties are distributed to a much smaller number of joints 
for dynamic analysis. With this completed, an eigensolution may be per- 
formed for the residual structure and back transformation completed for each 
component of interest. 

Table 9 shows the correlation between joint numbers in the residual 
structure and boundary joints in each of the macro-elemments . Figures 29 
and 30 show reduced copies of computer generated plots of the entire SSME 
structural math model. Typical results of the eigensolution for the resi- 
dual structure are presented in Appendix C. 
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Fig. 24 - Nozzle Macro-Element Assembly (Side View) 



Fig. 25 - Nozzle Macro-Element Assembly (Plan View) 
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Fig. 26 - Nozzle (First Bending Node) 



Fig. 27 - Nozzle (First Shell Mode) 
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Fig. 28 - Nozzle (First Torsion Mode) 
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Table 5 SYSTEM JOINT CORRELATION, SSME STRUCTURAL MATH MODEL 


System 

HGM 

MCC 

HPFTP 

HPOTP 


Joint 

Joint 

Joint 

Joint 

Joint 

Remarks 

1 

1 

343 



HGM to MCC Interface 

2 

2 

344 




3 

3 

345 




4 

4 

346 




5 

5 

347 




6 

6 

348 




7 

7 

349 




8 

992 

350 




9 

991 

351 




10 

990 

352 




11 

989 

353 




12 

988 

354 




L3 

229 


350 


HGM to HPFTP Interface 

14 

230 


351 



15 

231 


352 



16 

232 


353 



17 

233 


354 



18 

234 


355 



19 

235 


356 



20 

1175 


357 



21 

1174 


358 



22 

1173 


359 



23 

1172 


360 



24 

1171 


361 



25 

469 



781 

HGM to HPFTP Interface 

26 

470 



782 


27 

471 



783 


28 

472 



784 


29 

473 



785 


30 

474 



786 


31 

475 



787 


32 

1371 



788 


33 

1370 



789 


34 

1369 



778 


35 

1368 



779 


36 

1367 



780 


37 

228 



mm 

Gimbal 
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System 

mgsm 

MSSM 

N0Z4 

Joint 

mSSm 


Join 


355 

109 



356 

110 


40 

357 

in 


41 

358 

112 


42 

359 

113 


43 

360 

114 


44 

361 

115 


45 

362 

116 


46 

363 

117 


47 

364 

118 


48 

365 

119 



366 

120 

| 

50 

367 

121 


51 

368 

122 


52 

369 

123 


53 

370 ; 

124 


54 

371 

125 


55 

372 

126 


56 


1 

145 

57 


2 

146 

58 


3 

147 

59 


4 

148 

60 


5 

149 

61 


6 

150 

62 


7 

151 

63 


8 

152 

64 


9 

153 

65 


10 

154 

66 


11 

155 

67 


12 

156 

68 


13 

157 

69 


14 

158 

70 


15 

159 

71 


16 

160 

72 


17 

161 

73 


18 

162 
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Table 9 (Continued) 


Systran 

HPFTP 

HPOTP 


Joint 

Joint 

Joint 

Remarks 

146 

158 


HPFTP Forward Case 

147 

164 



148 

170 



149 

176 



150 

698 


HPFTP Intermediate Case 

151 

704 



152 

710 



153 

716 



154 

1454 


HPFTP Aft End, Aft Bearing, 

155 

1456 


Intermediate Bearing, 

156 

1457 


Intermediate Rotor, Rotor Edge 

157 

1483 



158 

1533 



159 

1618 


HPFTP Forward Bearing Area 

160 

1619 



161 

1620 



162 

1621 



163 

1622 



164 

1623 



165 

1624 



166 

1625 



167 

1626 



168 

1627 



169 

1628 



170 

1629 



171 


511 

HPOTP Pump Housing Flange, Aft 

172 


274 

HPOTP Pump Housing Flange, Fwd 

173 


318 

HPOTP Pump Housing Flange, Fwd 

174 


362 

HPOTP Pump Housing Flange, Fwd 

175 


404 

HPOTP Pump Housing Flange, Fwd 

176 


467 

HPOTP Pump Housing Flange, Aft 

177 


555 

HPOTP Pump Housing Flange, Aft 

178 


597 

HPOTP Pump Housing Flange, Aft 

179 


730 

HPOTP Housing Flange 

180 


734 

HPOTP Housing Flange 

181 


738 

HPOTP Housing Flange 

182 


742 

HPOTP Housing Flange 
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Table 9 (Concluded) 


MM 







Remarks 



854 

HPOTP Turbine, Extreme End 



858 


185 


862 


186 


866 




918 

HPOTP Turbine Housing 

m 


922 




926 


190 


930 


191 


1033 

HPOTP Shaft, Turbine End 

192 


1034 

HPOTP Shaft, Mid Bearing 

193 


1068 

HPOTP Shaft, Pump Bearing 
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Fig. " i SSME Structural Math Model (Side View) 
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Fig. 30 SSME Structural Math Model (Perspective View) 
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4. CONCLUSIONS AND RECOMMENDATIONS 

This work has produced a dynamic mathematical model of the Space 
S uttle Main Engine (SSME), The model has been checked so far as possible 
at this time. 

Lockheed recommends that, as further experimental data become avail- 
able, this model be maintained and modified to reflect this added knowledge 
of the SSME. Further, the existent macro-elements of this model may be used 
as components of future studies focusing on even greater detail In a 
selected component. 

This model represents a significant step in dynamic modeling of the 
SSME, and is expected to make new and innovative analyses possible. 
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Appendix A 

EAL-SPAR APPLICATIONS EXPERIENCE 

The application of the EAL-mac ro-element procedure proved to be a most 
challenging experience. First it should be mentioned that although several 
members of the Lockheed-Huntsville Structures Group had many years of 
experience with SPAR, none had used EAL. Second, the engineers assigned to 
the present analysis task had never used SPAR or EAL before this effort, 
much less the macro-element procedures. For these reasons numerous mistakes 
were made along the way, but considerable experience was gained with the 
code and application to a large structure. 

Basically, the driver routines for the macro-element assembly and 
reduction operations are collections of the older substructure procedures. 
This procedure collection was resident on an EAL library known internally to 
the code as EAL028, One of the first problems identified with the procedure 
library was the fact that once a parameter was set up front (for example, 
the central memory requirement) this value was held for all subsequent 
matrix operations. This proved to be a problem, since some modules such as 
T-iN and DRSI needed large core while the processor E will not run with large 
core. This problem was overcome by Including internal looping capability in 
the driver routines for substructure operations. 

There are two major deficiencies that exist in the macro-element 
procedure that if corrected would make the code much more useful. First, 
there exists no internal restart logic for macro-elements. Consider the 
case encountered several times where a large weekend computer run was 
submitted for execution only to "error off” for lack of uime upon, say 95 
percent completion. In this case, an internal restart logic tc check which 
matrix modules had been completed and execute only those still required for 
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a given component would have been helpful. Instead, it was necessary to 
manually re-execute certain matrix operations while storing and retrieving 
data sets out of perhaps as many as a half dozen different internal EAL 
libraries. The second major difficiency that was discovered and discussed 
with Dr. Jones at EISI is that no plotting capability exists for upstream 
macro-elements. At first this did not appear to be a serious deficiency, 
since each major substructure could not be plotted independently. The 
concern began during assembly of major components into the residual 
structure. There was concern that a component may be attached incorrectly, 
and since EAL simply places a mathematical "rigid link" between boundary and 
residual structure node pairs, no way existed of determining whether an 
error had been introduced during the dozens of coordinate system 
transformations. 

No real "fix” was found for either of the two major deficiencies noted 
above. On small components where computer run time was not significant, 
lack of automated restart meant that the component was simply resubmitted 
for complete reanalysis. On large substructures such as the Hot Gas 
Manifold and the pumps, resubmitting the entire component meant as much as a 
week or two-week wait for an extended period of dedicated computer use. For 
this reason, manual execution of some of the procedures was required on the 
large models. 

For the problem of producing plots of complete assemblies of 
macro-elements, a small FORTRAN program was developed to run on the 
NASA-MSFC Univac 1180 that interfaced directly with the EAL processors AUS 
and DCU. The subprocessors in AUS were used to produce a table of joint 
locations by transforming each node back to the basic coordinate system of 
the gimbal. DCU was used to print this table which was read by the FORTRAN 
program and converted to joint locations for input. These calculations were 
identical to those in the macro-element coordinate system transformation 
routines. AUS/TABLE was used to dump element connectivity data that were 
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subsequently read by the FORTRAN program to produce element definition for 
the entire SSME. Several large plots of the complete engine model were 
produced. Reduced copies are included in this report. 

The totals for the complete SSME EAL dynamics model are large. The 
number of joints is 5076, with 5282 quadralateral plate elements, 2833 
triangular plate elements and 267 bar elements. Obviously, a "frontal 
assault" on a finite element model with 8382 elements and over 34,000 
degrees of freedom would be pointless on anything except perhaps a modern 
supercomputer, and then the time required to extract eigenvalues would be 
great. This fact alone should prove the usefulness of the macro-element 
method when dealing with a large, complicated structure such as the SSME. 


A -3 


LOCKHEED-HUNTSVILLE RESEARCH & ENGINEERING CENTER 


IMSC-HREC TR DB67307 


Appendix B 

INPUT DATA LISTING FOR EAL-SPAR SSME DYNAMIC MODEL 
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351 

352 

353 

354 

334 

335 

336 

33.7 

. 304200*01* 

_• 3o 7500* 01 * 

. 355000*01* 
.41D0D0«ni* 

355 

338 

.74 84 54 *0 1 

.1 31973*01 

.410000*01* 

3 5 6 

33.g 

166^01 

.259935,01 

..410000*01t 

357 

340 

.658179*01 

.380000*01 

.410000.01* 

358 

— -—3.4 1 

. _ • 58 2194.*0 1 . 

.4 86 S 1 9.* Qi. ._ 

..410000*01* 

359 

342 

.488519*01 

.582194*01 

•410000*01* 

360 

393 

.JJ80000 *0 1_ 

.65817.9*01 

.410000*01* 

361 

34 4 

.259935 *01 

.7 14166*01 

.410000*01* 

_ 36 2 _ 

34 5 

1.3.1 9 7,3*01 

, ...748454*01. 

-.410000*01* 

363 

346 

.120789-06 

.760000*01 

.410000*01* 


„ 364 _ 

365 
_3&6 

36 7 

366 

369 

370 

371 
.372 

373 
_3 74 

375 

376 

377 

378 


.3 9 7 - . 1 3 1 9 \ 3 * 0 1 , 79 89 5 L. 


i 348 

-.259935 *0 1 

• 7 14 166 + 01 

i 349 

r«j8D0flQ*QJl 

. 6 5817-9 ♦ □ 1 

' 350 

-.488519*01" 

.5 82 l9i)* o l 

L 351 

-.58 2194 *0 1. 

.488519*01. 

> 352 

-.658179*01 

■380000*01 

) ._ . 353 

-.714166*01 

.259935*01 

354 

-.748454*01 

.131973*01 

! 35j>_ 

;> 7.6.00 0 0 *0 1. 

2 4 1 5Jf_7_n06 

1 356 

.705000*0 2 

.000000 

l 357 

•69 4 209*0} 

.122422*01 

i 358" 

.662483*01 

.241124.01 

■ 359 

.61054 8 *01 

.352500*01 

’ 360 

.540061*01 

.45316! ■) Tl 

1 361 

.4 5 3 1 65.*0 1. 

. 54006 l.*jJl. 

362 

.352500*01 

.610548*01 

.363 

. 241124*01 

.662483*01 

364 

.122422*01 

.6 94289* 01 

: .36 5. 

.112047-06 

.705000*01 

366 

-.122422*01" 

.694289*01 

36 7. 

-.24 1 1^4 *0.1. 

.6G24 6 3,*0}. 

> 368 

-. 352500*01 

.610548*01 

369 

. ,r *.453 i 65*0 1 

.540061*01 

370 

-.540061 .01 

.453165*01 

371 

1*61 0548*01 

,.352500*01 

372 

-.662483 *01 

.241124*01 

37 3. 

69.4269*01. 

„ .122422*01 

374 

-.70S0D0 *0 1 

.224095-06 

375 

.584000*01 

.000000 

376 

.505759*01 

.292000*01 

377 

.... =292000*01 

. .505759*01 

378 

.928166-07 

.584000*01 

379 

-.292000*01 

,5D575_9_*o l 

380 

-.505759*01 

.292000*01 

381 

-.58)1000*01 

,1.8563.3-06 





.•91 0000 *011 
•910000*014 

— «.*aoooo«oi»_ 

.910000*014 
.9 1 0000*0] 4, 

• 91 D000 * 0 1 4 
>910000*014 . 

•910000*014 

• 910Q00*.0.1 4 

.508000*014 

.508000*014 

•508000*01f 
.__• 508000*014 
.508000*01 4 

i.50.8.000*.014_ 

.508000*014 
.508000*014. 

• 508000*01 4 
.508 000*014 

.508000*014 

.508000*014. 

.508000*014" 
508000*014 
.5o8o00*014 
. .508000*014 
.508000*014 

*.S08000t014 

.508000*014 
.508000*014 
.508000*011 
. .508000*014 
.508000*014 
..508000*01*.. 

.508000*014 

...508000*014 
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399 

3fl 2 

.58 4 000 .‘.01 .00000 0 ... 

.670000*011 

MOO 

383 

.50 5759 <0 1 

.292000»01 

•670000*011 

401 

304 

.292000*01 

.505759.01 

.670000*011 

402 

385 

.928166-07 

.584000*01 

.670000*011 

403 

386 _ 

-.292000*01. .. 

,505759*01 

__ .670000*011 ... 

404 

387 

-.505759*01 

.292000*01 

.670000*011 

... 405 . 

388 

_^.S84QQQ«Q_1 

jl 85633-06- 

.670000*01 1 

406 

389 

.595000 *01 

,000000 

.942000*011 

4 07 . _ 

390 

. ...515285 *01. 

.297500*01, 

-942000*011 

406 

391 

.297500*01 

.515285*01 

.942000*011 

409 

392. 

- .94 5649rQ7. 

.595000*01 

__ .942000*011 

4 10 

393 

-.297500 *0 1 

.515205*01 

.942000*011 

411 

394 

-.515285*01 

_» 2 97 5Q 0 *JD I. 

•542000*011 

412 

395 

-.595000*01 

.1891J0-06 

.942000*011 

413 

396 

,. ..59500 0_* 01 _ 

.000000 

.,113500*021 - _ 

414 

397 

.515285*01 

.297500*01 

.113500*021 

415 . 

398 

.29.7500 *0 1 

.515285*01- 

H35nn*n?i 

416 

399 

.94 5649-07 

.595000*01 

.113500*021 

417 

4 00 

_=*.Z9_75DQ*01 

-.515205*01- 

. 1 1 3600*021 

418 

401 

-.515285*01 

.297500*01 

. 11 3500*021 

419 

402 _ 

_=..5 9 5000 *01— 

• 1691-30 r-06. 

. .J135oo*02l - . 

420 

403 

.584000*01 

.000000 

.119600*021 

. ... 421 

409. _ 

.505 759*01 

.292000*01 

*119600*021..— 

422 

405 

.292000*01 

•505759*01 

.119600*021 

423 

4 q6 

* 92Jlfc6-07 5 840.0.0* 01 

. 119600*021 

424 

407 

-.292000*01 

.505759*01 

.119600*021 

425 

408 

- . 5 0 5 7 5 9... 0 1 

.292000*01 

.119600*021 

426 

409 

-.584000*01 

.165633-06 

.119600*021 

427_ ... . 

410 

_ .415000*01 

,.000000 

.128100*021 

426 

411 

.359401*01 

.207500*01 

.128100*021 

429 

412 

.207500*01 

.359401*03 

.128100*021 

430 

413 

.659570-07 

.415000*01 

.128100*021 

431 

.... 4 1 K _ 

20 7500 *0 1 

-.3S94Q1 *01. 

- ..128100*021 

432 

415 

-.359401 *01 

.207500*01 

.128100*021 

..‘*33 

416 

.-•415000*01 

.1319142 06 _ 

- .128100*021 

434 

4 1 7 

.242000*01 

.000000 

. 136500*021 

.4 35 

4 1 8 

.209578*01 

..12 10003.0L 

- .136S0a*Q2l_ 

436 

4 1 9 

.121000*01 

.209578*01 

. 13650o*02l 

437 

420 

_.384617-07„ 

.242000* 01 

.136500*021 

436 

421 

-.121000*01 

.209578*01 

.136500*021 

439 _ 

422 

_ -.209578 *01 

.1 21000*01. 

.136500*021 

440 

423 

-.242000*01 

.769234-07 

. 136500*021 

44 1 

424 

♦.! 1.3000*01 

_. 0 Oqooq 

.. 136SOO*02l 

442 

425 

.799031*00 

.799031*00 

• 1 36500 ♦ q2 1 

44 3 

.426. 

. 179594-07 

.; 13000*01 

.136500*021 

444 

427 

- .799031 *00 

.799031 ♦ 00 

.136500*021 

445 

428 

-.11 3000*01. 

.359168-07 

.136500*021 

446 

429 

. 1 1 3000 *0 1 

.000000 

.141250*021 

447 

430 

.799031 *00 

-.7.99031*00. 

.141250*021 

44 8 

431 

. 1 79594-07 

.1 13000*01 

. 14 1250*021 " 

449 

432 

-.799031 *00 

.799031*00 

.141250*021 

450 

433 

-.113000*01 

•3S918B-C7 

.141250*021 

<*51 . 

___4 34 

.000000 _ 

.000000 

.141250*071 

452 

435 

. 1 1 3000*01 

.000000 

.126000*021 

453 

436 

.799031 *00 

.799031*00 

. 126000*021 

454 

437 

.179594-07 

.113000*01 

.126000*021 

_4 5.5 

4.38 

_ ZjJ ? J >031*00 

.7 99031*00. 

1260DD+02* 
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956 

839 

1.1.3 0.00.20) 

,35918 5 ji0 7 

. 126000*02* 

857 

990 

.550000*00 

.000000 

.113500*02* 

<458 

99 1 

.388909*00 

.386909*00. 

.11 3500*02* 

<4 59 

98 2 

.579129-08 

.550000*00 

.113500*02* 

. <4 50 

. .883 

38 8 9 09 *00 

.3 88 909* 0Q__ 

. 113500*02* 

<461 

444 

-.5'.'C000*00 

. 1 78 82 6 —07 

.113500*02* 

462 

99 5 

..55 0 000 *00. 

• 0.00000. 

.982000*0) t 

<463 

446 

, 388909 *00 

.388909*00 

.982000.011 

.<46*4 . 

88 7 

.879129-08 

. ■ 5 5uODO* 00 

.992000*011 

<465 

888 

-.388909 *00 

.380909*00 

.982000*01* 

._ <4 66 

98 9 

Zj 5 5 0 0 0 Q *0 0 .178826-07... 

.992000*01* 

<46? 

950 

.85 0000 .01 

.000000 

.11 7500*02* 

<468 

9 5.L 

,.3.1 8.1.?j>_iQJL 

..3.18190*01 

. 1 L.7500‘02* 

<469 

952 

.715196-07 

.850000*01 

.117500*021 

<470 . 

85J 

-.318 1 98.*Q l_ 

. ..3)8198*01 

.11 7500*02* 

<471 

8 5 <! 

-.850000*01 

.183039-06 

.117500*021 

_ <472 . 

. 9 5 5. 

• 350000*01. 

•000000 

• 1 1 350Q *025 

<473 

856 

. 303109 . o! 

. 1 750Di1*01 

. 1 1 3500*021 

9.7.9 

95 7. 

. 1 7 5D00.10 1_ 

,.303109*01 

- 1U5QD *Q2i 

<4 75 

858 

.556268-07 

.350000*01 

.11 3500*02j 

<476 

8 5 9. 

17 5000*01 

..3o31q9*0 1 

_. 113500*02* . 

M77 

860 

-.303109*01 

.175000*01 

.113500*02* 

*4 7 8. 

. 861 

_ -.350000 *01 

_ .11 125 3.-06 

. 113500*02* 

<479 

962 

.350000*01 

.000000 

.992000*01 * 

<480 

86 3- 

..3Q J.10.9..tCU. 

. USOO 0 *0.1 

.982000*m* 

<48 1 

969 

. 1 7 5000*0 1 

.303109*01 

.962000*01* 

<48 2. 

965 

.556268-07 

...35ooao*.ai, 

.982000*01* 

<48j 

866 

-.175000*01 

.303109*01 

.992000*011 

4*8 <4 

967 

-.303109*01 

.1 7S000*01 

.982000*01* 

<485 

968 

-•3S0Q00 *0 1 

.111253-06 

.992000*D11 

986 

NHCF: 

9 



<487 

969 

.786250*01 

.000000 

-.763000*01* 

.<488 

970 

.696271*01 

.373125*01 

-.763000.01* 

<489 

97 1 

.373125 *01 

.696271*01 

-.763000*011 

._«90 

..... - 9 7 2 

_. 1 16603-06 

.786250*01 

-.763u0G*01* 

991 

873 

-.373125*01 

.686271*01 

-.763000*01* 

992 

879 

-.686271 *0 1 

• 3 7j12S» 01 

-.763000*01* 

99 3 

875 

-.796250*01 

.237207-06 

-.763000*01* 

999 

976 

.... .78 6250*0 1 

.000000 

-.663000*01* 

895 

977 

.738913*01 

.129585*01 

-.663000*01* 

896 

878 

.701286*01 

.255233*01 

-.663000*01* 

897 

979 

.696271 *01 

.373125*01 

-.663000*01* 

99.8._ 

880 

.5.7.1,661 *0 1. 

.9 7.968 Q* 01 

-..663000*01 1 

899 

88 1 

.879600.01 

.571661*01 

-.663000*01* 

500 

_ .. ._. 8 82 

. 373125*01 

.686271*01 

-.663000*011 

501 

883 

.255233*01 

.701286*01 

-.663000*01* 

SO 2 

9 88 

129585*01 

... .738913*01 . 

,r*663000*0U 

50 3 

9 85 

• 1 1 0603-06 

.796250*01 

-.663000*01* 

508 

986 

129505*01 

.7,18 91 J*Q1 -.663000*01* 

5o5 

887 

-.255233*01 

.701296*01 

-.663oD0«01* 

506 

.. 9 86 

,,-.373125*01 

.69627 1*01 

-.663000*01* 

507 

989 

-.979680*01 

•571661*01 

-.663000*011 

508 

990 

. -.57 1661 *01, 

. .879660*01 

-.663000*01* 

509 

9 9 i 

-.686271*01 

.373125*01 

-.663000*011 

510 

892 

r.v?.01286*01 

.255233*01 

j:.66 3QO0*O1S 

511 

893 

-.738913*01 

.129585*01 

-.6630qd*01 * 

512. 

8 98. 

^...78 6 250*01 

. ..237207-06 

-.663000*011 
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SI 3 

_4 9 5 . 

.929900*01 

..OOOOOD. 

-*4T6b00*01i 

514 

496 

.915773*01 

.161475*01 

-.476600*011 

5 1 5 

497 

.67 3820*01 

.318045*01 

.--476600*011 

S J 6 

490 

.805317*01 

.464950*01 

-.476600*011 

SI 7 

.499 

. ,.712345*ol 

.597728*01. 

_r • 476600*01 1 

518 

500 

.597728 .01 

.712345*01 

-.476600*011 

519 

5.01 *.46 4.950 *01.- .805317*01 -.476600+011 

520 

502 

.318045*01 

.873820*01 

-.476600*011 

521 

..503. 

. lb 1475.+0 1 „ 

.915773*01 

. .-.476600*011 

522 

5D4 

.147791-06 

.929900*01 

-.476600+011 

523 

_ 505 

.. -.161475 '01 _ 

.915773*01 

.. -.476600 + 011 

524 

506 

-.318045*01 

,873820*01 

-.476600+011 

S2S 

507 

-*464950*01 

„. 8 05 31_L«Q.L 

~.4766nn+nii 

S26 

508 

-.597728*01 

.712345*01 

-.476600*011 

52.7_ 

_ 50 9.. 

_-*.71 2345*01 

..597728*01 

..-.476600*011 . 

520 

510 

-.005317*01 

.464950+01 

-.476600*011 

_. 529., 

— 5 1 1 _ 

873820*01 

.3.18045*01 

.. -.476600*011 ... 

530 

512 

-.915773*01 

.161475+01 

-.47bbOO*Dll 

531. . _ 

5 1 3_ 

__=^929900_«01 

..295 58 3r06. 

~*^76bpn«nii 

532 

514 

.993700*01 

.000000 

-.290300+011 

533 . 

_51 S 

.978603 *01 _ . 

.172554+01 

.,.-.290300+011 __ 

5 34 

516 

.933773*01 

.3 39865 *01 

-.290300*011 

. 535 . 

517 

.86 0569 *01 

..496850*01. 

..^.-.290300*011 

536 

518 

.76 1 21 8 *01 

.638738*01 

-.290300*011 

537 

519 

.63 87..JB+LQ.1 

...7 61.218*111 

-.290300+011 

538 

520 

.496850*01 

.660569*01 

-.290300+011 

539 

.521. 

.339865*01 

.933773*01. 

-*290300*011 

540 

522 

.172554*01 

.978603*01 

-.290300*011 

541 

523 

*15 7931 -06 

..993700*01 

290300+011 

54 2 

524 

-.172554*01 

.978603*01 

-.290300+011 

543 

525 

-.339865*01 

..933773 + 01. 

-»29n3nn + m 1 

544 

526 

-.496850*0’ 

.860569*01 

-.290300+011 

...545 

527 

.-.630738*01 

.761218*01 

-.290300* 01 1 

546 

528 

-.76 1218 *0 1 

.638738*01 

-.290300*011 

547 

529 

-.860569 *U 1 

.496850*01 

^-.290300*011 

54 B 

530 

-.933773*01 

.3 398b5*01 

-.290300*011 

549 

531 

-.978603+01 

.1 72554+01 

-»29030n + m 1 

550 

532 

-.993700*01 

. 3 1 58b3 -06 

-.290300*011 

551 

53 3 

.101070*02 

•oooooo 

-.104000*011 

SS 2 

534 

.995345*01 

.175506+01 

-.104000*011 

553 

535 

.949747*01 

.345680+01 

-.104000*011 

554 

536 

.875292*01 

.505350+01 

-. 104000*011 

555 

537 

.774241 *01 

.649665 *01 

..- • 10400(7+ n 1 1 

556 

538 

.649665*01 

.774241+01 

104000 + 011 

_ 55 7 

539 

.505350 *Q 1 

.875292+01 

-.104000+011 

55 0 

540 

.345680*01 

.949747*01 

-. 104000 + 011 

559 

54 1 

•175506*01 

.995345+01 

-.104000*011 

560 

542 

.160633-06 

.101070+02 

-. 104000*011 

561 

543 

-.175506*01 

.995345*01 

-*. 1.0^000* 01 1 . _ 

562 

544 

-.345680*01 

.949747*01 

-.104000*011 

563 

545 

-.505350*01 

.875292*01 

-.104000*011 

564 

546 

-.649665*01 

.774241*01 

-.104000*011 

565 

547 

-.774241 *01 

.649665*01 

-.104000*011 

566 

548 

“.875292+01 

.505350* 01 

-. 104000*011 

567 

54 9 

-.949747+01 

.345680*01 


560 

550 

-.995345+01 

".175506* 01 

-.104000+011 

569 

551 

10 1070*02 

.321266-06 

10 4000 + 0 1 5 
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570 

552 

.102700 *02 

.000000 

.000000 * 

571 

553 

•101190*02 

.178337*01 

.000000 1 

57Z 

559 

•965069*01 

.351255*01 

.000000 1 

573 

555 

.809906*01 

.513500*01 

.000000 1 

. _ 57*4 .. . 

... 556 

_• 786728 *0.1 _ 

•660193*01.. 

000000 t 

575 

557 

.660193*01 

.786728*01 

.000000 1 

576 

558. 

.513500*01 

j8 89908*01 

*000000 ft 

577 

559 

.351255*01 

.965069*01 

.000000 1 

578 . 

.. .560 . 

.178337. *01 .. 

.101)90*02 . 

_.000000 1 

579 

Sbl 

.163229-06 

.102700*02 

.000000 5 

580 

562 

-.178337*01 

•101190*02.. 

..000000 * 

SB 1 

563 

-.351255*01 

.965069*01 

.000000 )> 

56 2 

569. 

. -.51.35,00101 

.889908*01 

*000000 ft 

58 3 

565 

-.660193*111 

•78b728*01 

.000000 * 

; 589, __ 

566 

_ .-..78672.8*01 

.660193*01 

...oooDoo . » 

585 

567 

-.88 9908 '0 1 

.513500*01 

.000000 * 

586 „ _ 

56 8. 

,~»9fe 52b4.*0 1 

351255*01 

_.000000 . * 

587 

569 

-.101190*02 

.178337*01 

.000000 * 

588 

5.7 Q. 

- «.l 0 2 lOO-lQ 2 

..326997 zC6._ 

-•000000... » 

58 9 

571 

.100170 *02 

• 0 00000 

• 200000 * 0 It 

59Q 

572. 

_ ..,986982*01 . _ 

, 1 73993*01 . 

. .• 200QDO *0 1 * 

59 1 

573 

.991290*01 

.392602*01 

.200000*015 

59 2 

579 

. _ .867998 *01 , . 

.500850*31. . 

.200000*01* . 

59 3 

575 

.767397*01 

.693880*01 

. 2ooQoa«oi* 

599 

5.76. 

,.6.9J8 8 OLIO 1 

...7,67 39 7_«jU 

—,200000*01* 

59 5 

577 

.500850*01 

.867998*01 

■200000*01* 

596 

578. 

,'J9.2602.*01 . 

.991290*01 

•200000*01* 

597 

579 

.173993*01 

.986982*01 

.200000*01* 

598 

580 

1.59203-06 

.100170*02 . 

...200000*01* 

599 

581 

-.173993*01 

.986482*01 

•200000*01* 

600 

582 

-.392602*01 

.441290*01 

.200000*01* 

601 

583 

-.500850*01 

.667496* 01 

.200000*01* 

602 

589 

-.693860*01 

.767347*01 

.200000*01* 

603 

585 

-.7fc739~7 *01 

• 6 4 388 0* 0 1 

.200000*01* 

60 9 

586 

-.867998 *0 1 

.5008s0*01 

.200000*01* 

605 

587 

-.99 1290.0 1 

.342602*01 

.200000*01* 

606 

588 

-.986902*01 

.173943*01 

.200000*01* 

607 

589 

-.100170*02 

.3 18405-06 

.200000*01* 

608 

5.90 

.97 69 50*01 

• 000000.. 

300000*01* 

609 

591 

.96)616*01 

.169559*01 

.300000*01* 

610 

592 

. 926219*01 

.362979*01 

.226000*01* 

611 

593 

.896970*01 

.500897*01 

.270000*01* 

612 

599 

.79 8009 *0 1 

.627650*01 

. 300000*01* 

613 

595 

.627650*01 

.748004*01 

.’300000*01*" 

_. 619 . . 

596 

.908225*01 

.845630*01 

.300000*01* 

615 

597 

.333966*01 

.917563*01 

.300000*01* 

i> 1 6 

598 

.169559*01 

.961616*01 

•300000*01* 

617 

599 

. 155190-D6 

.976450*01 

. 300000*01* 

618 ... 

600 

...-•169559*01 

• 9 6 1 61 6 ♦ 01 

... 300000.01* 

619 

601 

-.333966*01 

.917563*01 

.300000*01* 

620 

602 

. .-.988225*01 

.845631*01 

.300000*011 

621 

603 

-.62 7650 *0 1 

.748004*01 

.300000*01* 

6 22 

6p4. 

T. 79 80n9 *01. . 

•627650*01 . 

_ .300000*01* 

623 

605 

-.895630*01 

.488225*01 

. 300000 * 01 * 

629 

6 0.6. 

-.91 756_3jMJ 1__ , 

,. 333966.01 

. 300000*01* 

625 

607 

-.961616*01 

.169559*01 

. 300000.01* 

626 

608. 

-.976950*01 

.310379-06 

. 300000*01* 

.1. 

_ 

. , 
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ORIGINAL 

LMSC-UREC TR D867307 

0F POOR Q UAU ‘ 


627 

609 

.940000 *01 

,0 0000.0 

.400000*011 

628 

610 

.926250*01 

.126880*01 

• 4 1 ODOO • Oil 

629 

&11 

.951806*01 

.2 17993* 01. 

. ._. 300000*011 .. . _ 

630 

612 

.749664 *Q j 

.589943*01 

. 36 2000*0 1 1 

_ 631 

613 

.604220*0 1 

.720082*01 

. . .400000*01* 

632 

614 

.470000 *01 

.814064,01 

.400000*01* 

.633 

61.5 

.32.1499*01 

-.8 8.3.31 U.01 . 

•4onnno,oi» 

634 

616 

.163229*01 

.925719*01 

.400000*01* 

. — 635 

6 1 7 

. -.149397.-06. 

.940000*01.. 

— .400000*01* _ _ 

636 

bi a 

-.163229*01 

.925719*01 

.400000*01 * 

637. 

61 9 

-. 321499 >01 . . 

.883311*01 . 

.400000*011 

638 

620 

-.470000*01 

.814064*01 

.400000*011 

639 

6.21 

-•_6Qft22iL*0i 

7.20082 *01_ 

.4nnnno*Di* 

640 

622 

-.720082*01 

• 6 04 220* 01 

.400000*01 S 

64 1_ 

62.3 

- • 8 1.4 06.4.*0 1_ 

..4 70000*01 

.4nnnno*oit 

642 

624 

-.883311 *01 

.321499*01 

•400000*011 

643. _ 

6i5_ 

_-.92 5 719.*D1 

.16322.9*01 

.400000*01* 

644 

626 

-.940000 ,01 

• 2 98 79 3 -Q6 

.‘>00000*01* 

64 5 

_! >2.7 

.889000*01 . 

• 0 0000.0 

.503000*01* 

646 

628 

.865074 *01 

.924497*00 

.529000*01* 

647 

629 

. .633236*01..., 

.644386*01 

.474000*01* 

648 

63 q 

.571438 *01 

.681014*01 

.503000*01* 

649.. 

6$0 

.. 631 

632 

_ .444500*01.. 
.304056*01 

.769897*01. 

.835387*01 

— .503000*01* 
•503ooO*QI* 

651 

633 

•-15.13 7 3 *01 

.875494*01 

.503000*01* 

6S2 

634 

.141291-06 

.889000*01 

.503000*01* 

65j . 

635 

-.154 3.7 3. *01 

.875494*01 

•503000*01* 

654 

63b 

-.304056*01 

.835387*01 

. 503000*011 

655 

637 

- .444500 *01 

.769897*01 

.503000*01* 

656 

638 

-.571438 ,01 

.681014*01 

* ®0 3000 * Oil 

657 

639 

-.68 1014 *01 

.571438*01 

_, 50 3000*01 * 

658 

640 

-.769897*0 1 

.444500*01 

.503000*01* 

659 

64 1 

-.835387 *01 

.304056*01 

• 5o3000*01» 

660 

642 

-.875494 *01 

.154373*01 

.503000*011 

66 1 

64 3_ 

-.88 9000 *0 i_ 

.282582-06 . 

.503000*01* 

662 

SU U 

.822200*01 

. 0 ODOO 0 

•6000oo*01* 

66 3 

645 

.776876*0 1 

.125826*01 

.643300*01 * 

664 

646 

.58 1755 *0 1 

.S91998*01 

.588600*011 

665 

64 7 

_ • 52 8 500 *0 1 

.629842*01 

- - 600000*011 

666 

648 

.411100*01 

. 7 12046* 01 

.600000*011 

667 _ 

.64 9. 

.281209*01 

•772615*01 

_ .600000*011 

668 

650 

.142774*01 

.809709*01 

.600000*011 


66 -?. &5 1 ,1306 7.4 -Ob ,8.22200f 01 .600000.701 * 


670 

652 

-.142774*01 

.609709*01 

.600000*01* 

__ <=n 

653 

_ -.28 1209 *01 

—.772615*01 

. .600000*011 

672 

6 54 

-.41 11 DO *01 

.712046*01 

.600000*01* 

6 7 3 

655 

.-.528500*01 

_ .629842*01, 

..600000*01* 

674 

656 

-.629842,01 

.528500*01 

,600000*01 * 

675 

657 

-.712046*01 

.4 1 1100,01 

.600000*01 1 

676 

658 

-.77 26 i's" *0l~ 

.281 209* 01 

.'600000*01 * 

_ 677 

659 

-.609709*01 

. .142774*01. 

.600000*01 1 

678 

660 

-.822200*01 

.261349-06 

• 6000DD *0 1 * 

679 

661 

..742500*01 

.000000 

.700000 *01 * 

680 

662 

.731220*01 

. 1 28934,01 

•70DD00*0 1 1 

_681 _ 

663 

• 672.6 35..0 1 

.2 18.552*01 

-_.23000D*Q1* 

682 

664 

. 581 1 1 4*0 1 " 

.360306*01 

.750000*01* 

683 . 

665 

. .555240*01 

.492965*01 

.700000*01* 


. . ... . .. 
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m 


1 

UISC-HREC TR D867J07 

QUAi-lTY 


ORlGlWW- 
OF po°R 



686 

566 

• 677270 <0 1 

.568760*01 

• 700000*01 % 



68 5 

66 7 

• 37 1250*0 1 

.663026*01 

.700000*015 



. 686 

... . 668 .. 

. 253950*01 . 

.697722*01..— 

,700000*015 



687 

669 

.128936 *01 

.731220*01 

.700000*015 


* 

688 

670 

..118007 r 06_ _ 

.762500*01 

,700000*015 ... __ .. 



689 

671 

-.128936 *01 

.73)220*01 

.700000*015 


- 

690 

672 

-^,Z5Jj9$0*QJ- .697722*01 .700000*015 


1 

691 

673 

-.371250*01 

.663026*01 

.700000*015 



69 2 

. .6 7.6. 

-.67_7270*01._ 

• 568788*0 1_ 

.700000*015 



69 3 

675 

-.568788*01 

.677270*01 

.700000*011 



698 . 

676. _ 

_-«64 30i6*Ql _ 

.371250*01 _ 

.700000*015 —— . 


j 

o9 5 

677 

-.697722*01 

.253950*01 

.700000*01 j 



696 

6 7. 8. _ 

-..T11220.*0,l 

1 2.07.3-S * 01 

• 700000 .015 



697 

679 

-.762500*01 

.236015-06 

.700000*015 



698 

680 

.62.5000 *Q1 

..ooaooo- 

-.800000*015 ... ... 



699 

68 l 

.615505*01 

.100530*D1 

.800000*015 


j 

. . . 700. 

6B2_ 

...587300 *0 1- 

• 2 13763 + Q1 

_.Annnnn*nii 


i 

701 

683 

.56 1266 «6l 

.312500*01 

.800000*015 



70? 

.... — 6 8 6. 

.^4 7.B7Jfl«01— 

.8 0LI62jH1 .800000*011 _ . _ 



703 

685 

.601762 *01 

.678778* 01 

.800000.015 


* 

706 _ 

606. 

J12S00«01_- 

.561266*01. 

.800000*015 



705 

687 

.213763*01 

.587308*01 

•8000D0*015 



706 

688 

. 1UB 530*0 L 

.616606*01 

-•800000*01 5 . . 



707 

689 

.993328-07 

.625000*01 

.000000*015 



7n0 

6?.Q_ 


*6 15.505*01 .800nnn«Dl* 



709 

691 

-.213763*01 

.587308*01 

.800000*015 


1 

710 

692 

-.31 2500*01 

,561266*01 

.800000*011 



711 

693 

-.601762*01 

•678778*D1 

•000000*015 



712 

696 

-.875778101.. 

,601762*01 , 800000*01 % 



713 

695 

- . 56 1 266 *01 

• 3 12500*0 1 

.800000*015 


f 

716 

696 

-.587308*01 

...215.763*01 

.800nno*oi5 


\ 

71 S 

697 

-.615505*01 

.108530*01 

.800000*015 



716 

6 98 

-.625000*01 

.198666-06 

•800000*015 



717 

699 

.555000*01 

.000000 

•050000*015 


i 

718 

700 

... 56 6560.*O 1 

• 96376 7.* QO 

.850000*015 


i 

719 

701 

.521529.01 

. 1 8982 1*01 

.850000*015 



720 

702 

.680666 .01 

.277500*01 

•850000*015 



721 

703 

.625155*01 

.35676 7,01 

.850000.01 t 


1 

722 

706 

.356767*01 

.625.155*01... 

.850000*015 



72 3 

705 

.277500 *01 

.680666*01 

.850000*015 



7 2 6. 

706_ 

.189821*01 

.521529*01 

-.*850000*015 



725 

707 

.96 371*7*00 

.566568*01 

.850000*015 



726 

708 

,80.2.0.7.6 -QJ 

.555000*01 .650000*015 


t 

727 

709 

-.963767*00 

.566568*01 

.850000*015 


i 

. 728 

710 . 

16 9021.*Ql 

.,521529*01. _ 

,.850000*015 



729 

71 1 

-.277500*01 

.680666*01 

.850000*015 



730 

7 1 2_ 

_T. 356767 *01__ 

.625155*01. _ 

-.850000*015 



731 

713 

-.625155*01 

.356767*01 

.850000*015 


5 , 

732 

716 

-.680666*01 

. 2.7750 0*.0i 

-.850000*015 


f -1 

733 

715 

-.521529*01 

.189821*01 

.850000*015 



736 

716 

-.586568 *01 

.963768*00 

.850000*015 



735 

717 

-.555000*01 

.176615-06 

.850000*015 


i 

736 

... . _71 8 

.. .000000 

•uooaoo. 

.156000*025 


ij 

737 

71 9 

.700000*00 

.000000 

.158500*025 


m ' 

73B 

720 

.696976*00 

.696975*00 

. 158500*025 



739 

721 

.111253-07 

• 7 00000*00 

.158500*025 



760 

__ 72 2 _ 

-.69697S *00 

.696975*00 

•158500*Q2i 


d. 








I 
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LMSC-HREC TR D807J07 


ORIGINAL PAGE [S 
OF POOR QUALITY 


-741. 

742 

7^3 

74 4 
.74 5 
746 


_72.J. 



0 0 D Q.30.0 

• 16 0000 *0 1 
.138564*01 
.800000*00 
.251 292r0.7_ 
-.800000*00 


_.2 22506^07 

.000000 
.800000*00 
.138564*01 
.. 160000*01 __ 
.138564*01 


...1 5 8 500 *02i_ 
.152500*021 
.152500*021 
. 152500*021 
.152500*02*. 
. 1525(30*02* 


74B 

730 

-.160000*01 

.508584-07 

ft 

.749 

73 1 

220000*0 1 

•OODOOO . .. 


750 

732 

.190526*01 

.1 10000*01 

* 

751 _ 

733 

iidooo*oi 

.190526*01 


752 

734 

.349652-07 

.220000*01 

• 

753 

735 

-. 1 lOnnn *□ 1 

» 1 90526*01 


7 r . 

736 

-.190526*01 

.1 10000*01 

• 

755 

737 -.220000*01 

.699303-07 _ 


756 

738 

.J96000 *01 

.000000 

• 

757 

7 3 9_ 

• 34294 6.*0 1 

..196000*01 


758 

740 

.198000*01 

.342946*01 


7.59 

74 I 

.629371-07 



760 

742 

-.198000*01 

.342946*01 


.761 ..... 

74 3_ 

.-.34 294 6 *0 L_ 

. 1 98000*01 


762 

744 

-.396000*01 

.125875-06 

• 

- 763 . 

. 74 5 

.438 700. *01 

• 000000 


764 

746 

•379925.01 

.219350*01 


765 

74 7 «2i_9 350*01 

•J 7£J2 5* 01 


766 

74 8 

.697237-07 

.438700*01 

• 

767 

7.4 9 

- .2131350 *.0 1 

.379925* 01 


768 

750 

-.379925*01 

.219350*01 

• 

769 

751 

^.4 3.8 7.00*01 

. l 39uu 7 -n* 


77 0 

752 

.700000*00 

.000000 


771 

_ 753 

.494975 *00 

.4 94 97 5 ♦ nn 


772 

754 

.111253-07 

•700000*00 


. 773 

75 5. 

-.494975*00 

.494975*00 

ft 

7 74 

756 

-.700000 *00 

.222506-07 

ft 

775 

757 

.,160000*0 1 

.000000 


776 

758 

. 1 38564 .01 

.800000*00 


777 

. 759 

...800000*00 

. 1 30564* ul 


778 

760 

.254292-07 

• 1 60000*01 

ft 

779 

.. 76 1 

-.800000*00 

.138564*01 


780 

762 

-.138564*01 

.800000*00 

ft 


137550*02* 


7 B 1 
7 B 2 


.763. 

764 


_Z* 1 6 OOOq *Q i .508584-07 

.330000*01 .000000 


. 144500*02* 
144500*D2* 
. 144500*02* 
.144500*02* 
. 140000*02* 


784 

766 

.165000*01 

.285788*01 

ft 140003«021 

785_. 

. .... .767 .. 

_ .524477-07 

.330000*01 

.. . .140000*02* 

7ae 

768 

-.165000*01 

.285788*01 

.140000*02* 

_ . 78 7 

76 9 

-.285788*01 

.165000*01 

.140000*02* 

788 

770 

-.330000*01 

.104895-06 

• 140000*02* 

789 

... . .77 1 

• 7Q0000 *00 

.000000 

ft 134200 4021 

790 

772 

.494975*00 

•494975*00* 

. 134200*02* 

79 1 _ 

773 

.111253-07 

.700000*00 

. 134200*02* 

79? 

774 

-.494975*00 

.494975*00 

. 134200*021 

79 3 

77 5 

-.700000 *Oo 

•222506-07 

. 134200*02* 

79 4 

77 6 

.230000 *0 1 

.000000 

.132000*02* 

795 

777 

.199186 *0 1 

. 1 15nnn*n I 


796 

77 8 

.115000*01 

, 1 99186*01 

. 132000*02* 

79 7 

7.7.9 

_._36,55.4 5 -0 7_ 

,230000*01. 

_ ... 1 32000*02* 
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ORIGINAL PAG.Z tgf LM SC-HREC TR D8fa7 j$07 

OF POOR QUALITY 


• — ■ • - 



— 

— 

_ _ - . . 

79 B 

7B0 

-• 13.5000*0 1 

.199 1 B6„* 01 

. 132000*021 

799 

781 

-.199186*01 

. 1 >5000*01 

. 132000*024 

. . 600 

. 782 

. -.2 30000 «0 1 . 

.731090-07 

.132000*02* 

aoi 

783 

.396000 *01 

.000000 

. 136000*02* 

602 

... 70 4.. 

. ,.34 2.94 6 4 01 

.198000*01 . 

,136000*02* , . ... 

803 

785 

,i9eaoo 4 oi 

.342946.01 

. 136000*02* 

ttn<4 

786 

.62.913 7J.-0J 

.396000*03 

.I36nnn«p2* ... 

BOS 

787 

-,l98oa0 4 01 

.342946*01 

.136000*021 

_ .. 006 

_ 7B8 . 

_r • 34 2946 4 0 1. 

.198000*01 — 

,136000*02* 

0 [) 7 

7 B 9 

-.396000.01 

.125675-06 

. 1 36000*02* 

BOB . 

... 790 .700000*00 

.000000 

, 1 16550.021 . 

B09 

791 

.494975 4 00 

.494975*00 

.116550.02* 

.8 10.. 

792_ 

•3 1 1253-07 

•.700000*00 . 116550*021 

B 1 1 

793 

-•49497S 4 00 

.494975*00 

. U6SS0*02» 

. . .8 i 2 

794 

. -.700000*00 

.222506-07 .. 

.116550*02* .. _ . 

61 1 

795 

.230000 *D l 

.000000 

. 116550*02* 

610 _ 

796. 

. 1.9 9186 *0.1 

.1 15000 >01 

,136550.021 _ 

B 1 5 

797 

•115doo 4 01 

.199186* 01 

.116550.021 

fl 1 6 

798 

,.36 55.4.5.-07 . 

. • 2 300Q0* 01 

. 116550.021 

B 1 7 

799 

-. 115000*01 

.199186*01 

. 1 1 6550*02* 

_ BIB 

.800. 

--,199186*01 . , 

.115000*01 _ 

.116550*02* , 

819 

BO 1 

-.230000.0 1 

.7 31090-07 

. 1 16550*02* 

020 

.. .802 .4 18000 ,01 

.000000 . 

.11 6550*021 _ . 

821 

803 

.361999«ol 

.209000*01 

.116550*021 

.622 

804 

. .209000*01 

_«.3 61.999 ♦. Ql .116550*021 

«23 

805 

.664338-07 

.418000. 01 

.116550*021 

824. 

B06. 

. _r. 209000 * 0 1__. 

.361999*01 

..116550*02* . 

B 25 

00 7 

-.361999. 01 

.209000*01 

.116550*02* 

fl 26 

BOB 

_i.M18000.«0 1 . .. 

.132868-06 

. . 1 1655 O* 02 * _ , 

827 

809 

•407 000« 01 

.000000 

.777000*01 j 

828 

810 

.352472*0? 

.203500*01 

•777000.01* 

829 

81 1 

.203500*01 

.352472*01 

.777000.01* 

8 30 

612. 

,646855-07 

.407000*01 

-.777000*01* 

B31 

81 3 

-.203500*01 

.352472*01 

.77 7000*01 * 

832 

814 

.-,352472 *01. . 

•203500*01 . 

.777000*01* 

833 

815 

-.407000*01 

.129371-06 

.777000,01* 

834 

816 

.49 1 00 o *□ 1 

.000000 

.7770DD.01* 

835 

817 

.425216*01 

.245500*01 

.777000*011 

B 36 

818 

_.24S500*01 

,425218*01 . 

.777000*01* 

B 3 7 

819 

.780359-07 

.491000*01 

.777000*011 

638 

820 

„r. 245500.01 

.425218*01 . . 

,777000*01* _ 

639 

821 

-.425218*01 

.245500*01 

,77700o*01* 

8 4 0 

822. 

-.4.9 1000 *0 1 

, 1 56072-06 

.777000,011 

84 1 

823 

.418000*01 

•000000 

.934500*011 

642. 

824- 

. .361.9.9.9 *01. 

.,209000*01 

.934500*01* 

B 4 3 

825 
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1524 


304056 <01 ; 

444500*01 
-.571438 *01 ■ 

-.681014*01 
-.769897 *01 
-.835387«0l • 

l»8 754.9..4_*0L_; 
.776876*01 
. 58 1 755 *0 1 
.528500*0 


1525 .411100*01 

1526 .281209*01 


•835387*01. 

.769897,01 

.681014*01 

.571438*01 

.444500*01 . 

.304056*01 

. 1 54_jtl*_0 1_ 

.125826*01 

.591998*01 . 

.629842*01 

.712046*01 

.772615*0' 


1552 

1520 

.1 30674-06 

-.822200*01 


1553 

1529. 

r. 14 27.7 4 *01. 

-.809709*01 .. 


1554 

1530 

-.281209*01 

-.772615*01 


1555 

1531 

-.41 J 100 *01. 

.-•712046*01.. _ 


1 556 

1532 

-.528500*01 

-.629842*01 


1557 

153 3. 

ru62.98.4.2_*0! 

-r .528500*01 


1558 

1534 

-.712046*01 

-.4)1 100*01 


1559 _ 

1535 

._ -.772615 *01 . 

-.281209*01 __ 


1560 

1536 

-.809709*01 

-.142774 .01 


... 1561 . 

1537 

_ ...7 3 1 22q *0 1 _ 

-.128934*01 _ 


1562 

1538 

.672635 *01 

-.218552*01 


l56j 

1539 

.48 1 1 14 «nt 

- . 3 60 306* n 1 


1564 

1540 

• 55S240 *0 1 

-.492965*01 


1S6S_ 

154 1. 

.477270*01 

-.568788*01 


1566 

1542 

.371250*01 

-.643024*01 


1567 

154 3. 

*253950*01 

-.697722* OL 


1568 

1544 

.128934*01 

-.731220*01 


1569 

1545 

, U8CQZj;06 

- . 7 4 2S00* n l 


1570 

1546 

-.128934*01 

-.731220*01 


157) 

1547 

“• 253VSQ *0 1 

-.697722*01. 


1572 

154 8 

-.37 1250*01 

-.643024*01 


.... 1573 _ 

154 9 

_-.4 77270 *0 1 

-.5687eB« 01 


1574 

1550 

-.568788 *01 

-.4 7727: * 01 


1575 

.... 1551 

-*.6 4 302A*01 

- . 3 71 ?i> 0* 0 1 


1576 

1552 

-.697722*01 

-.253950*01 


1577 

155 3. 

~« 73 1 220.*0_1 

-. 1 28934*01 


1578 

1554 

.615505*01 

-.108530*01 

• 

1579 

1555 

.587308*01 

-.213763*01 

. 

1 580 

1556 

.54 1266*01 

-.312500*01 

• 

... .1 58 1 

15 5 7 

..47J778*01 

-.4nl 74 2*r)l 


1582 

1558 

.401742*01 

-.478779*01 

, 

• 

_ 158 3 

1559 

.. .,312500*01 

-.541266*01 

• 

158 4 

1560 

.213763*01 

- .587 308+01 

• 

158 5 

1561 

_ . . 108530 *01 

-.615505+01 

,1 

1586 

1562 

.993328-07 

-.625000*01 

. 

158 7 

1563 

-*.10.8530*01 

-.615505*01 

. 

1588 

1564 

-.213763*01 

-.587108+01 

. 

1 58 9 

1565 

-.312500*01 

-.541266*01 

• 

1 590 

1566 

-.40 1742 *01 

-.478778*01 

. 

1 59 1 

_. . . 1567 

_ -.478778*01 

-.401742*01 

• 

1 592 

1568 

• 5 4 1 266 4 O 1 

-.31 Z500+D1 


1.59 3 

1569 

. -*587308*01 

.-•213763* 01 

, 

. 

1594 

1570 

-.6155q5*q1 

-.108530*01 

* 

159.5 

1571 

. • 54 6568 *0 1_, 

-.963747*00 

. 

- 

. 

, .. . 

.. . _ 



— .5030 DO • 0 1 l _ 
.503000*011 
_ .503000*011 
.503000*01* 
_. 50 3000*01* 
.503000*01* 
503000*011. 
.643300*011 
580600*01* 
.600000*01* 
-.600000*01*. 
.600000*01 * 
600000*01*. 


- .600000*011 


600000*01 * 


600000*01* 


700000*01* 


700000*01* 
700000*01* 
700000*01* 
700000*01* 
700D0G ♦ 01 i 
700000*01* 


700000*01 1 
700000*01*. 
800000*01 * 
800000*01* 
800000*01* 
. 8 . 00000 * 01 *_ 


800000*01* 
800000*01 | 
800000*0 1 1 
800000*01* 
800000*01* 
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OF POOR QUALITY 



“ — — — — 



— 



- - 

— . . . 

— 



— ■ - - 

.. ... 

- 

1 596 

1572 

.521.52? *01. 

-.189821* Dl_ 

•.850000*01* 


1597 

1573 

.480644 *01 

-.2775^0*01 

.850000*01* 



1598 

- 1574 

. .425155*01 

-.356747*01 

..850000*01* 


1599 

1575 

.356747 *01 

-.425155*01 

.850000*01* 


1600 - 

1576. 

27.7500*01 

_-. 480644*01 

..850000*01* 


1601 

1577 

.189821 *01 

-.521529*01 

.850000*01* 


1602 

.1578. 

.9.6.17.9 7*00. 

-.5 4 6.56 8.* 01 

_• 8 50000 *01* 


160 3 

1579 

• 88 2D76-0 7 

-.555000*01 

.850000*01* 


— 1604 

1580 

- -.963747 *00 

- . 5 46568 ♦ 01 

.850000 >01* 


1605 

1581 

-.189821 *01 

-.521529*01 

.850000*01* 


1606 .. 

1582 

~r. 277500*01. 

4 80644*01. 

.850000*01* 


1607 

1583 

-.356747*01 

-.425155*01 

.850000*01* 


1608_. 

15 84. 

— - * 4 2.5 15.5 *07. 

-.35674 7 ♦ n 1 

.85nnno. ni* 


1609 

1585 

-.480644 *0 1 

-.277500*01 

•850000*01* 


1610 

1586 

^=,521529*01 

18982 1*01 

-.850000*01* 


1611 

1587 

-.546568*01 

-.963748*00 

.850000*01* 


. . 1612 . 

1588. 

-.494.975*00 

— -.4 94975* OQ 

.158500* DPI 


1613 

1589 

.111253-07 

-.700000*00 

. 15850D*02* 


.1614 

1590. 

-.49,49.75 *0D 

-.454975100 

_* I5flSpQ« D74 


1615 

1591 

.138564*01 

-.8 00000* 00 

.152500*02* 


— 1616 . 

. . _ 1592 

800000*00 

-.1 38564*01 .. 

..152500*02* 


1617 

1593 

.254292-07 

-.160000*01 

.152500*02* 


1618 

1594. 

800000*, 0 

. -.136564*01 

.152500*02* 


1619 

1595 

-.138564 ♦[, 1 

- .800000*00 

.152500*02* 


1620 

15.96. 

• 1 9 r;526 *n 1 . -.1 ino(in*ni 

1 5 25 HO 4fl? 1 


1621 

1597 

.110000*01 -.190526*01 

. 152500*02* 


162 2 _.. 

1598 . 

.349652-07. 

-.220000*01 

.152500*02* 


1623 

1599 

-.110000*01 

-.190526*01 

.152500*02* 


1624 

1600_ 

_=_..1?0526 *01 

— - .1 10000*01 

.152500*021 


1625 

1601 

.342946*01 

-.198000*01 

,139000*02* 


1626 

1602 

tl»800.0_*0 L 

->.3 .9 2 9Jj 6.1D1 

...1.39000*02* 



1627 

1603 

.629373-07 

-.396000* 01 

.139000*02* 

1638 

.1604 _ 

-. 19.B00Q *0 1 

-.342946*01 

•139nnn*n2i 

1629 

1605 

-.342946 *0 1 

-.198000*01 

.139000*02* 

.. 1630 

1606 

.... 379925*01. ... 

-.219 J50*0l 

.137550*02* 

1631 

1607 

.219350.01 

-.379925*01 

, 1 3755D*02* 

1632 

1608 

,697237-07 

-.4 38700* 01 

• 1 37550*021 

1633 

1 bO 9 

-.219350*01 

-. 379925*0 1" 

•13755D*02t 

— — 1638 

1610.. 

-.379925*01 .. 

-.219350*01 

.137550*02* 

1635 

161 1 

. 494975*00 

-.494975*00 

.147000*02* 

„. 1636 

1612 

— » 1 1 1253-07 

-•700000*00 

.....147000*02* _ 

1637 

1613 

-.494975*00 

-.4 94975 *D0 

.147000*02* 

1638 

1614 .13 8 564 *nl 

- .8 nnrroQ* nr^ 

. 1 t*u<*nn *n7i 

1639 

1615 

.800000 *00 

-.138564*01 

.144500*024 

._ 1640 

161 6_. 

— .254292-0 7. 

.-.160000*01 

.144500*02* 

164 1 

1617 

-. 800000*00 

-.1 38564*01 

. 14450D*02» 

.. 1642 

161 8. 

.-.138564*01 

-. 800000 * 00 

.144500*02* 

1643 

161 9 

.285788*01 

-'.165000*01 

.140000*02* 

1644 

.1620 

.1 6.5000 *(J1_ 

-.285788*01 

...,140000*02* 

1645 

1621 

.524477-07 

-.330000*01 

• 1 4 OOOD * 02 1 


164 7 
,1648 
1649 



1622 165000*01 

1623 -.285788*01 

1 62<( _ .494975*00 

1625 .111253-07 

16 2 6, ^.4.9_49_7 5_*Q 0_ 

1627 .199186 *01 _ 

.. 1628 .115000*01.. 


,.-«28S78B*01 
-.1 65000*01 
-.494975*00 
-.700000*00 
_r..4.94 97J.*00_ 
-.1 15000*01 
- . 1 99 186*01 


.140000*02* 

.140000*021 

.134200*02* 

. 1 J420 a *Q2» 
..134200*02*. 
. 132000*02* 
.132000*02* 
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165 3 .. 

16 2 9 

365545.-0.7 

- .2 30000* 01. 

.132000*021 

1654 

-.1630 

-.1 15000*01 

-.199186*01 

.132000*021 

1655 

1631 

-.199186*01 

-.1 I5000*q1 

. . 132000*021 

1656 

16 3 2 

.342946*01 

-.196000.01 

. 136000*02} 

-.1657 

. 1633 _ 

. .198000 *01 

-.342946* 01 

_ .136000*021 

1658 

1634 

.629373-07 

-.396000*01 

.136000*021 

1.65.? 

1635 

- .J 9.8 0 0.0*0 J 

342946*01. 

. . 1 36nno*D21 

1660 

1636 

-.342946*01 

-.198000*01 

.136000*021 

.... 1661 

1637. . 

.. .494975. *00_ 

-.494975*00 

... . 1 16550*021. . 

1662 

1638 

.111253-07 

-.700000* 00 

. 1 1 6550*021 

... 1663 

16 3 9 

-.49 4975 «0Q_ 

-.494975*00 

.116550*021 

i 66 4 

1640 

.199186 *01 

-.1 1S000*D1 

. 116550*021 

1665 

1641 

1.500.0 *0.1 

^,199106*01 

..116550*021 

1666 

1642 

• 36 5545-07 

-.230000*01 

.116550*021 

. . 1667 

164 3... 

-.115000*01 . 

-.199186*01. 

_.. . 116550*021 _ 

1668 

1644 

-.19=186 *01 

-.1 15000*01 

.U6S5D* D 2l 

1669 

1645 

...361999 *01 . 

-.209000*01, 

_.. . 11 6550*021 

1670 

1646 

.209000 *0 1 

-.361999*01 

. 1 1 6550*021 

1671 

16 4 J 

— . 664338 rOJ 

.-,4 18000*01. 

•_L1 fe55n 4 n?i , 

1672 

164 8 

-.209000*01 

-.361 999* 0 l 

.116550*021 

1673 

. .... 164 9 

-.36 1999 *01._ 

..-•209000*01 

.116550*021 „ . 

1674 

1650 

.352472 .01 

-.203500*01 

.777000*01* 

1675 . 

1651 . 

. .203500*01 

.T.35247Z.0L 

.777000*01 i 

1676 

1652 

.646855-07 

-.407000*01 

•777000*011 

, - -1.6 72 

1653 -.203500*0! 

jL.3524 7 2.iXO. 

..17.1000*011 


1678 1654 -♦ 3 S 2 <4 72 *0 1 -.203500*01 .777d00*Q1* 

_ — 1679 1655 .4Z5218-?fll__r.Z45500<01 .J7JD00«D11, 

1680 1656 . Z<<55D0<Q1 <<2521B<01 .777000*01* 

1631 1657 .70O359_rO7 .„-„.4 91 DDO* 01 .J77ooD«011 

1682 1 65 fl 2<<55D0<01 <<25218<01 .777DD0<DU 

1 60 3 1 6 5.9 - ..4 2 521 0 JL0.1. - . 2 « 5 5 0 0 < 0 i . J.7_7. 000*01*. 

1686 16 60 .361999*01 2D9000<01 .914500*01* 

168 5 1661 .209000 <D1.„ -.361999*01 .934500*01* 

1686 1662 .669338-07 -,91BOOO*01 .939500*01* 

168 7 166 3 . -.2 09 000 <01 . 3 6 1 999 < 0 1 .9 39500*01* 

1688 1666 -.361999*01 -.209000*01 .939500*01* 

168 9 NRCF: 6 

1 69 o 166 5 .97 6798-0 7 -.300000*01 .3650*00*01* 

1691 ... _ i 66 6 — ;. 150000 *0 L - .2 5980B *01. .365000*01* 

1692 1667 -.259806*01 -.150000*01 .36SD0D*0)l 

1693 16 6 8 .299898*OJ - . 1 9 9 25 0_* 0 1_ ..496250*01* 

1699 1669 .194250*01 -.249848*01 .496250*011 


1695 

.1670. 

.i4 5 852 0.-0 7 

-.2885nn*n * 

. ^9 6?5n ♦ n 1 1 


lb9 6 

167 1 

-.144250*01 

-.249848*01 

.496250*01 * 


169 7 _ 

1672. 

■JJ.2 4 98 4 8*0 1 _ 

-.,144250*01 

. .496250*01* 


169 0' 

1673 

.239889*01 

-.138500*01 

.627500*01* 


1699 _ 

.... 1674 

. .138500*01 

-.239889101 .. 

.. .627500*01* 


1 700 

1675 

.440243-07 

-.277000*01 

.627500*011 


1701 

1676 

-.130500*01 

~.239889*01 

- 827*1(10 4Q 1 * 


1^0? 

1677 

-.239889 *01 

-.1 38500*01 

.627500*01* 

“ * " 

... 1 71>3 

1678 

_ .229930*01 

-.132750*01 

.758750*011 


17C < 

1679 

.132750*01 

-.229930*01 

.758750*01* 


17o5 ... 

1680 

... .421 966 -07 

-.265500*01 

. .758750*01 * 


1 706 

168 1 

-.132750 *01 

-.229930*01 

.758750*011 


120 7.... 

1682 

22 99.30 *01_ 

,-.132750*01 

.758750*011 


1 70S 

1683 

.219970*01 

-.1 270U0* 01 

■890000*01* 


1709 

1684 

. 12 7000 *<- ' 

-.219970*01 

.890000*011 


— 





. . ___ 

... 
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.1710 

1685.. 

.40.36.8 9 -07_ 

.-,2 54000_».01 

_,89.0DOO*.01*„ 

1711 

1686 

-.127000*01 

-.219970*01 

.890000*01* 

1712 

1687 

-.219970*01 . 

-.127000*01 . 

.890000*011 

1713 

NfiEF = 

5 



1714 

.. ...1688 

. .143250*01 

-.248116*01 . 

.755000*01*. 

1 71 S 

1689 

.455342-07 

-.286500*01 

.755000*01* 

1.716 

16.9o. 

-. 14 32J50 *01__ 

_i»248 116.*0l 

,..755000*01*. 



.302250*01 

,248116.01, 

.143250*01 

,4 55 38 2-0.7, 

,143250*01 

j2WUt.*0L 

.302250*01 

. 30225q.*oi 

.248116*01 

.143250*01 . 

.455342-07 

,143250*01. 

.248116*01 

.302250*0) 

.2481 16*01 
.143250*01. 
.136603-06 
a.1 4 3250*0 1, 


.000000 
-..143250*01 
-.248116*01 
-.206500*01. 
-.248116*01 
-« 1 43250*.01.„ 
-.960747-07 
, 000000 . 
-.143250*01 
-.248116*01., 
-.286500*01 

248116* 01 

-. 1 43250* 01 
-.960747-07 .. 
.143250*01 
.246116*01 . 
.286500*01 
_,246 11.6*. Q1 


1735 

1 7j6 

1709 

1710 

.248116*01 .143250*01 

.28 99, 4 0_*0 1 .000000 

1 737 

17U 

.239131*01 -.138062*01 

1738 

1712_. .138063*01 -.239lil»(ll 

1739 

171 3 

.418852-07 -.276125*01 

1740 

1714 

1.38062*01 -.239134*01 :J 

1741 

1715 

-.239131*01 -.138063*01 

1.7.42 

1716 

_-.28 9.9.4 0.* 01 - .921618-07 

1 743 

171 7 

-.239131*01 .138062*01 

1 744 

J718 

^-..138063*01 . ,2 35 131*01 

1 74 5 

1719 

-.131656-06 .276125*01 

1746 

1.72Q. 

13 80 62*0 1 .2 39131 ♦ JH. 

174 7 

1721 

.239131 *01 • 1 38061*01 

1748 

-1722 

.2 7 762 5*01 .000000, 

1749 

172 3 

.230146*01 -.132075*01 

17.50 

172 4 

„.132B7S.*01 -.2 3014 6*01. 

1751 

172 5 

.422363-07 -.):657S0*Ol 

1-752. 

1726 

-.13 2.8 7.5 jo 1 -. 230196*01 

1753 

1727 

-.230146*01 -.132875*01 

17.54 

1728 

r. 2.7,76 25 *01 ,--.8 824 7 3-07 

1 755 

1729 

-.230146*01 .132875*01 

. .1756 

1730 

,-.132875*01 .230146*01 

1757 

1731 

-.126709-06 .265750*01 

. 1756 

1.7J.2 

»J.12fl.75*0J .230156*01 __j 

1759 

1733 

.230146*01 .132875*01 

1.760 

1 7 3 4 

.,.26.5310*01 , .000000 _ 

1 761 

1735 

.221161*01 -.127687*01 

1762 

. _ 1 736 

...127688*01 .-,221161*01 

1 763 

1737 

.405874-07 -.255375*01 


,1 764 

1765 

1766 


0.3.8 i, 12 7.6 0_7_* 0.1 

1739 -.221161*01 

. J74O__-.26531D*01 


1 . 2 , 2 11 . 6.1 *01 _ 
-.1 27686* 01 
r.8 43328_-07 


995000*01* 
955000*01* 
955000*01* 
955000.01* 
955000*01* 
955000*0 1 *_ 
955000*01 1 
11 750D*02* 
117500*02* 
117500*02* 
117500*02* 
11 7500*02* 

1 1 7500*02* 
117500*02* 
117500*02* 
117500*02* 
11 7500*02* 
,H.7.500_*.02* . 
117500*02* 
13062.5*02*. 
130625*02* 
.130625*021, 
130625*02* 
, 0 . 1 . 30625*0 2 *„ 
13O62S*02( 
13o625*02l_ 
130625*02* 
1J0625*02». 
1.10625*02* 
130625*02* 
130625*02* 
143750*021 
143750*02* 
143750*02* 

l4375n*02* 
.tJ 43750*02*.. 
143750*02* 
143750*02* 
143750*02* 
143750*021 
143750*02* 
1.4J.7.50*Q2* 
143750*02* 
156875*02* 
156875*02* 
156875*02* 
156875*02* 

..156675*021^ 

156675*02* 
156875*02* 
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1767 

... 1 74 1 

r. 22 1 i b 1 *Q 1_ 


1 768 

174 2 

-. 12 7688 *0 1 


. 1769 

. 174 3 

-.121762-06 


1770 

1744 

.127687*01 


1771 

174 5 

-.221161*01 


1772 

1746 

.253000*01 


1.1 J J. 

174 7 

.Zl.Z176.fDjL 


1774 

1746 

.122500*01 

- . 

1 775 . -- 

. 174 9 

. .389385.-07- 


1 776 

1750 

-.122500*01 


... 1 777 ... 

175 1 

r. 212176 *0 1 


1778 

1752 

-.253000*01 


LU 9 

1.75 3. 

-.212 1.7.6 ;QL 


1 780 

| 754 

-.122500*01 


_ 1781 ....... 

J 755 

t. 116815.-D6. 


1782 

1 756 

.122500 *0 1 


..... 1 78 3 

1 75 7. 

.212176 «QL 


1784 

1 758 

•25 3 00$ *01 


l70J5 ... 

1-75 9 j2L2_176*01 -. 

1 7B6 

1760 

.122500*01 


178 7 

1.761 ..389385/07- 

_ - m 

1788 

1 762 

122500 *01 


. 1789 

_ J 76 3 

—.2 12176*01 
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667 

668 

687 

686 

NMA.T* 

1 : NSCCT= 

9 ; NNS u: 

0 : 

668 

669 

69 6 


NMAT: 

1: NSECT: 

9; NNSU: 

0 : 

669 

670 

689 

688 

. ..NMAT:, 

-l NSECT: 

- 9:. NNSU: .. 

_ . 0 : 

6 7q 

671 


6B9 

NMA T : 

1: NSECT: 

9 : NNSU: 

0 : 

671 

672 

691 

690 

NMAJ.?_ 

. 1: NSECT: 

9:. NNSU: 

Qt. 

677 

673 

692 

691 

NMAT = 

Is NSECT: 

9; NNSU: 

0 : 

673 

674 

693 

692 

_ NMAT=. 

.1;. NSECT: 

- 9; NNSU? .. . 

0 : 

. . 6 74_ 

• 675 _ 

694. 

693 

NMAT: 

1: NSECT: 

9: NNSU: 

0 : 


676 

695 

694 

. _. -.NMAT*. 

. 1: NSCCT:.... 

9: NNSU: 

0 : 

676 

— — 67V _ 

696 . 

695 

NMAT : 

1: NSECT: 

9: NNSU: 

□ : 

677 

676 

697 

696 

NHAii. 

_U_NSi£t? 

9-. NNSU: .... 

n-. 

6 7 fl 

h79 

699 

697 

NMAT: 

1: NSECT: 

8 : NNSU: 

0 : 

660 

681 

700 

6 99 

NMAT:. 

__l.i..NSCCT: 

8 t NNSU?. 

0 : 

.681. 

682 

701 

70D 

NMAT : 

1: NSECT: 

8 : NNSU: 

0 : 

682 

683 

702 

7 0 1 

1 NMAT?. 

-1:. .NSECT: 

. ft: NNSU: 

.. q: 

.663. 

684 

703 

702 

NMAT = 

1: NsECT= 

8 : NNSU: 

0 : 

684 

6 BS 

704 

703 

NMA t=_ 

-.1 INSECT: 

8 : NNSU: 

0 ; 

685 

60S 

705 

7 04 

NMAT: 

1: NSECT: 

B; NNSU: 

0 : 

686 

607 

706 

705 

_ NMAT? 

1: NSECT: 

8 : NNSU: 

_ 0 5 

68 7 

68 B 

707 

706 

Nh A T : 

1: NsECi: 

8: NNSU: 

0: 

688 

' ' 689" 

708 

707 

NMiT: 1: NSECT: 

8: NNSU:.. 

0: 

689 

. - ... B90 

70S 

7 08 

NMAT: 

1: NSECT: 

8: NNSU: 

0: 

690 

691 

710 

709 

NMAT: 

_ i.;_nsect: 

fl: NNSU: 

0: 

691 

692 

711 

710 

NMAT: 

1: NSECT: 

8: NNSU: 

0: 

692 

693 

712 

711 

NMAT?. 

1 :_NSCCT: . 

... 8 : NNSU: 

... 0: 

. . .673 

. 694 ... 

... 713 

. 712 

NMAT- 

1: NSCCT: 

8: NNSU: 

0: 

694 

695 

714 

713 

.. . NM A T : 

I: .NSECT: . . 

.. 8 : NNSU: .. . 

_ 0: 

695 

696 

715 . 

714 

NMAT': 

1: NSECT: 

8: NNSU: 

0: 

696 

697 

716 

715 

NMAT: 

1: NSECT: 

8: NNSU: 

Qt 

6’7 

696 

717 

716 

NMAT: 

1: NSECT: 

16; NNSU: 

0: 

469 

1367 

1373 

1372 

NMa T : 

..1: NSECT: 

1 6 NN$U? . 

.0: 

1 367 

.. 1368 

1376 

1375 

NMAT: 

1: NSECT: 

16; NNSU: 

0: 

1368 

1369 

1379 

1378 

... NMAT? 

_ 1 : NSECT: 

16: NNSU: . 

. . 0: 

1 369 

137q 

1382 

1381 

NMAT: 

1: NSECT: 

16; NNSU: 

0: 

1370 

1371 

1385 

1384 


NMAT = 
N*AT- 

.nmaI.-. 

NMAT: 

. NMA.T ~ . 
NMAT: 


.NSECT; 
NSCCT : 
NSECT: 
NSECT: 
NSECT: 
NSECT: 


1 : N SECT ? 
NMAT - It NSECT: 
_NMAj: It NSECT: 


.16 :..NNSU: 
10: NNSU : 
10: NNSU: 
10: NNSU: 
10: NNSU: 
ID: NNSU: 

.io.;_Nfls.u: 
10: NNSU: 
10: NNSU: 


. 0 ; 

0 : 
0: 
0: 
0: 
0: 
. 0 :. 
0: 


1 371 

4 76 
13 72 
1373 
13 74 

1375 

1376 

1377 

1378 


-.475. 
1372 
1 37 J 

1374 

1375 

1376 
.1377. 

1378 

1379 


.1388 . 

1389 

1390 

1391 

1392 

1393 
.1394 

1395 

1396 


.1387 
'>95 
1349 
1 390 

1391 

1392 
.1393 

1394 
1 395 
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*" ' — 

* * - 
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■ ■ 

... 


3249 

NMAT: 

— 1 1 NSECT: 

101 NNSW : 

n: 

.13’ 9 

>380 

1397 

1 396 


3250 

NMA T: 

IS N5EC1 : 

10: NNSW: 

Os 

1 3 80 

1381 

1390 

1397 

* 

3251 

NMAT: 

l! NSECT: 

10: NNSW : . 

..- os 

1381 „ 

—..1382 

1 399 

1398 


325? 

NMAT: 

l* NSECT: 

10: NNSw: 

0: 

1382 

13B3 

1400 

1399 


3253. 

nmm=. 

_i *...nsect; 

... 10t. NNSW; 

0 : 

1 383 

136“, 

.1401. — 

1400 . . 


3254 

nmat= 

1: NSECT : 

10s NNSW: 

Os 

1384 

1365 

1402 

1 4 (j i 


3255 


— ».: NSECT:. 

.10: NNSW: 

0: 

1385 

1 J06 

1403 

1402 


3256 

NMAT : 

1: NSECT: 

10: NNSW: 

Os 

1 386 

1387 

1404 

1403 

" ■ ‘ 

— 3257 

NMAJ: 

_1 : NSECT: 

.10: NNSW: 

. Os 

..1 387 

1388 

1405 

14o4 


325S 

NMAT = 

li NSECT: 

10s NNSW: 

0: 

1388 

494 

513 ~ 

1405 


3259 

.. nm*t = 

_1 : Ns£Ct = 

,15 s. NNSW;_ 

Q: 

495 

...1389 . 

.1406 . 

514 


3260 

NMaT: 

1: NSECT: 

15: NNSW: 

0: 

1389 

1390 

1407 

1 4 q6 


3261 

Nf1AJL= Ls NS.ECT: 

.1.5 1 NNSW: . 

_D;_ 

J 390 

1391 

1408 

1407 


3262 

NMAT: 

Is NSECT: 

15: NNSW: 

OS 

1 391 

1392 

1409 

1408 

* f 

. _ 3263 

NMAT= 

_ 1 s.NSECT: 

3 5: NNSW: 

0: 

1392 _ 

...1393 

.1410. 

1409 .... 


3264 

NMA I- 

Is NSECT: 

15s NNSW: 

0; 

1 39 J 

1399 

1411 

1410 


_ 3265 

N M A T 

— 1.:_.J4SCCTt 

_ 15s NNSW; _ 

. 0: . 

1394 

1395 

14 12 

1411 


3266 

NMaT = 

Is NSECT: 

15: NNsU: 

os 

1 395 

1396 

1413 

1412 


3267. 

NMA.Ii 

l-i-NSCCU; 

15: NNSW; 

Or 

1396 

1197 

! 4 ] 4 

1 u i x 


3268 

NMAT Z 

Is NSECT: 

15: NNSW: 

o: 

1397 

1398 

1415 

1414 


3269 

MMAT = 

—_l.s ..NSECT:... . 

. „ 15 s NNSw: 

a: 

1398 

1399 

1416 

.1415 . . 


327o 

NMAT = 

Is NSECT: 

15: HNSWr 

o: 

13?9 

1400 

1417 

1416 


3271 

NMAJ=. 

l s_N5CCT= . . 

15; NNSWi. _ „ 

Os . . 

1400 

.1401 

1418 . . 

1417 


3272 

nmat = 

IS NSECT: 

15: NN&U; 

OS 

1401 

1402 

1419 

1418 


327.3. 

NMAT - 

U-NSC.C.T: 

15: NNSW; 

o: 

1 4q2 

i<ioi 

1420 

1419 


3274 

NMAT = 

l: NSECT; 

15s NNSW; 

0: 

1 4D3 

14Q4 

1421 

1420 


— . 3275 

NMAT-_ 

1 (—NSECJ: 

.1 5 .NNSW; 

. .0:.. _ 

1404 

1405 

142 2 

1421 


3276 

NMAT- 

1: NSECT: 

15s NNSW; 

Os 

1405 

513 " 

532 

1422 


.. 3277 

nmat = 

_1.:__NS£ CT : 

_ 15: NNSW; 

_ 0! 

. . 514 

1406 

1423 

533 


3276 

NMA T - 

Is NSECT; 

15: NNSw: 

0: 

1406 

1407 

14 2 4 

1421 


_ 3279 

_NM A T_L 

1 : NSECT: 

15: nnsw; 

0: 

.140 7 

1 4 qB 

1425 

14 24 


3280 

NMAT: 

is NSECT: 

15: NNSW; 

OS 

1408 

1409 

1426 

1425 


328 1. 

_ _ NMAT: 

_ ls._NS.ECT:.... 

_ IS:. NNSW; 

0: 

..1409 . 

„ . 141.0 

1427 

1426 

:■ T 

32B 2 

NMA I : 

is NSECT: 

15: nnsw; 

o: 

1410 

1411 

1928 

1427 

* 1 

. 328 3 

NMAT: 

__1: NS CCT : 

.. 15: nnsw; . 

. 0: 

1411 

1412 

1929 

1428 


3284 

NMAT: 

IS NSECT: 

15: nnsw; 

0: 

1412 

1413 

1930 

1429 

- . 

3235 

nmaX:_ 

Is NSECT: 

.15:... NNSW: 

0: 

1413 

1419 

193] 

1430 


3286 

NMAT: 

1: NSECT: 

IS; NNSW: 

0 : 

1414 

1415 

1932 

1431 


328 7 

NMAt:_ 

1_: NSECT: 

.15: NNSW: 

0: 

1 4 1 S 

' 1416 

1933 

1432 


32B8 

NMAT: 

Is NSECT= 

15: NNSW; 

0: 

141b 

1 4 J 7 

1439 

1433 


. 3289 

.NMAT: 

_.ls NSECT: 

15: nnsw: . 

0: 

1417 

1418. 

1935 

) 4 ^4 

} ; 

3290 

NMAT: 

Is NSECT: 

15: NNSW: 

0: 

1418 

1419 

1936 

1435 


3291 

NflA.T :_ 

_J.S__NStCT: 

15 : .nnsw: 

. .0: 

1419 

192a 

1437 

14 36 

t) • 

3292 

NMAT: 

IS NSECT: 

15: NNSW: 

0: 

1420 

1421 

1938 

1437 

■* “*■ 

3293 

. . .nhat = 

. 1 J..NSE C*.; 

...15: NNSW: , 

0: 

1421 

1422 

1939 

1438 


3294 

NMAT: 

1: NSECT= 

15: NNSW; 

o: 

1422 

532 

551 

1439 


3295 

NMAT: 

l: NSECT: 

IQs NNSW: 

OS 

533 

1423 

1940 

552 


3296 

NMAT: 

1: NSECT: 

10: NNSW: 

0: 

1423 

1424 

1441 

1440 


3297 

NMAT: 

1 s_NSE.CT_: 

10 S .NNSW: 

Q: _. 

1424 

1425 

1 442 

1 44 1 


3298 

NMAT: 

1: NSECT: 

10 s NNSW: 

0: 

1425 

1426 

1443 

1442 

H » 
» 

3299 

NMAT: 

Is NSECT: 

10: NNSW: 

0: 

1426 

1427 

1444 

1443 


33UD 

NMAT: 

Is NSECT: 

10: NNSW: 

U: 

1427 

1428 

1445 

1444 


3301 

NMAT: 

.Is NSECT: 

10: NNSW: 

. . 0: 

1426 

1429 

1446 

1445 


330? 

NMAT: 

Is NSECT; 

10: NNSW: 

0: 

1429 

1430 

144 7 

1446 

v— ♦ 

3303_ 

NM.AJ- 

IS NSECT= 

101 NNSW; 

D: 

1 

1 U s 1 



* 

3 304 

NMaT: 

Is NSECT: 

10s NNSW: 

0: 

1431 

1432 

1449 

1448 

* l 

3305 

NMAT: 

1: NSECT: 

lo.s. nnsw; _ 

» 

_ . 0: 

1432 

1433 

1450 

1449 

*— 7 


i 
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3306 

NMAT: 

1: NSECT : 

101 NNSUr 

0; .. 

19 33 

19 3 S 

19 51 

_1950 

3307 

NMAT: 

It NSECT= 

10: NNSU: 

0: 

1939 

1935 

1952 

1951 

. 3308 

NMATr 

It NSECT: 

IDi.NNSW: .. 

0: 

1935 

1936 

.. 195 3 

1952 

3309 

NH AT- 

1: NSECT r 

lOt NNSW: 

0 : 

1938 

1937 

1959 

1953 

3310 

NMAT=_ 

_l: .NSECT " ... 

„ ,10 s .NNSW: 

0: 

1937.. 

.. 1938 __ 

1.9 55 ... . 

1959 

3311 

NMA T - 

1: NSECT: 

10: NNSU: 

Ot 

1938 

1939 

1956 

1955 

3312 

NMATr 

is NSECT r 

10 t HttSWr 

0;_ 

1.9 39 

551 

5.70 

1956 

3313 

NMA T : 

It NSECT: 

IS: NNSW: 

Di: 

S52 

1990 

1957 

571 

.. 3319 

NMATr. 

1.1 NSECT = 

... 15 NNSU: 

... ..Eli 

1990 . 

1991 _ 

1958 .... 

. 1957.. 

3 315 

NMAT = 

1: NSECT r 

15: NNSU: 

0: 

1991 

1992 

1959 

1958 

3316 

. .NMATr 

Is NSECT: . 

IS: NNSW: . 

. tl: 

1992 . 

. 199 3 

I960 .. 

. 1959 

3317 

NMATr 

1: NSECT: 

ISt NNSU: 

0: 

1 993 

1999 

196 1 

I960 

3318 

. NM8.Tr 

U_N.5EC.lr 

l5t_NNS.W: 

._0t . 

_ 1.9.9.9 

„1.9„9 5 

1962 

1961 

3319 

NMATr 

1 : NSECT: 

15; NNSU: 

0: 

1995 

1996 

1963 

1962 

3320 

NMATr 

l:_NSECT- . 

_15:_NNSWr. 

0: 

. 1996 ._ 

_ .1997 

1969 

1963 

3321 

NMATr 

It NSECT r 

IS r NNSU: 

D: 

1997 

1998 

1965 

1969 

3322 

NMA.T_=. 

l.!._NSECT= 

IS. .NNSU: 

Ot.. 

19 9 8 

.... 1 9 9 V_ 

— _1966 

_1965 

3323 

NMATr 

1: NScCT: 

IS: NNSU: 

□ t 

1999 

1950 

1967 

1966 

J329 

NMAlr_ 

It NSECT: 

15: NNSU: 

Ot 

19S<1 

..1951 

1.968 

1967 

3325 

NMATr 

1: NSECT: 

ISS NNSU: 

Ot 

1951 

1952 

1969 

1968 

3326 

NMATr. 

.. li_NSE.C.T:„_ 

15: NNSU: 

Ot 

. . 1952 

... 1953. _ 

...1970 

.196!* 

3327 

NMATr 

It NSECT: 

15: NNSU: 

0: 

1953 

1959 

1971 

19,0 

.. 3328 

. ..NMATr, 

_lt .NSECT =._ 

IS: NNSW = 

__.o? 

_ 1959 

1955 

... 1972 

..1971 

3329 

NMATr 

It NScCT: 

15: NNSU: 

0: 

1955 

1956 

l‘J7J 

1972 

3330 

.NMA1=. 

Ls_N.SXC.li 

.15 j NNSU:. _ 

O.t 

19 56 

570 

589 

73 

3331 

NMATr 

It NSECT: 

7 1 NNSU: 

Ot 

571 

1957 

1979 

590 

3332 

NMAT.: 

. 1 : NSCCT: 

71.NNSU: 

0: 

661. 

1537 

1559 

680 _ . _ 

3333 

NMATr 

It NSECT: 

19: NNSW: 

Ot 

1960 

1961 

1978 

1977 

3339 

NNA.T.r. 

_1 s f.'SECT.r 

19 i NNSU:. 

-_.0t 

..1961 .. 

1,962 

1979 .. 

_ 1978 . 

3335 

NMATr 

l: nsect: 

19: NN$W: 

0: 

1962 

1963 

1980 

1979 

3336 

NMATr 

It NSECT: 

19: NNSU: 

Ot 

1963 

1969 

1981 

I960 

3337 

NMATr 

It NSECT: 

19: NNSU: 

0: 

1969 

1965 

1982 

1981 

3339 

NMATr 

.. 1 t.NSCCJ r 

. 19: NNSU: 

a: 

19 65.. 

_ 1966 

1983 

1982 

3339 

NMA T = 

1: NSECT r 

19: NNSW: 

0: 

1966 

1967 

1989 

1903 

339 0 

NMATr 

It NSCCT: 

19: NNSU: 

0: 

1967 

1968 

1985 

19 09 

339 1 

NMATr 

1: NScCT: 

19: NNSU: 

0: 

1968 

1969 

1986 

1985 

3392 

NMATr 

At NSCCT: 

19: NNSU: 

Ot 

1969 

1.9 7 0. 

1987 

1986 

3393 

NMATr 

1: NSECT: 

19: NNSU: 

0: 

19 70 

1971 

1988 

1987 

3399 

NMATr 

1: NSECT: 

19; NNSUr 

0: 

1971 

1972 

1989 

1988 

3395 

NMA T r 

1: NSECT: 

19: NNSUr 

0: 

1972 

1973 

199D 

1989 

3396 

NMATr 

_i : ,NSECt = 

... . 19 : NNSUr 

0: 

1973. 

_ 589 

_ 608 

1990 

3397 

NMATr 

It NSECT: 

19: NNSUr 

Ot 

1978 

1979 

1995 

1999 

339 8 

NMATr 

U NSECT: 

19: NNSUr 

Ot 

1979 

1980 

1996 

1995 

3399 

NMATr 

It NSECT: 

19: NNSU: 

0: 

1980 

1981 

1997 

1996 

3350 

NMATr 

.1 :._NSECI : 

.. . 19 :_NNSU: 

. 0: 

. . 1981 

. 1982 

1998 

19 97 

3351 

NMATr 

It NSECT: 

19: NNSU: 

o s 

1982 

1983 

1999 

1998 

3352 

...NMATr 

_.l NSECT? 

. 19 : NNSW= 

. 0: 

.1983 

.19 89 

.. _1S0Q .. 

1999 

3353 

NMATr 

1: NSECT: 

1 9 t NNSU: 

Ot 

1989 

1985 

1501 

1500 

335*l 

NMAlr. 

U NSECT = 

_1 9.:. NNSU.: . 

0: 

..._ 1985 

19 86 

1502 

1501 

3355 

NMATr 

It NSECT: 

19: NNSW: 

0: 

1986 

1987 

1503 

15 02 

3356 

NMATr 1 NSCCT: 

19: NNSU: 

0: 

1987 

1988 

1509 

ISoJ 

3357 

NMATr 

1: NSECT: 

19: NNSU: 

0: 

1988 

1989 

1505 

1 S09 

. . 3358 

.. . NMATr 

. U._NSECT= . 

19: NNSW: . 

... 0: 

1989 

199[j 

1506 

1505 

3359 

NMftTr 

1: NSECT: 

19: NNSU: 

0: 

1990 

608 

626 

1 5 06 

336D 

NMATr 

1.1 .NSECT: 

1 9 t . NN$u: 

0: 

1999 

1995 

1510 

1509 

3361 

NMATr 

IS NSECT: 

19: NNSU: 

0: 

1995 

1996 

1511 

1510 

3362 

NMATr 

,1.:_NSECT: 

19: NNSU: 

. 0: 

1996 

1997 

1512 

1511 
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3363 

NHAJf.: 

1: NSCCT: 

16 s NNSU: 

o:_ 

1.6 97 

1498 

15U 

1512 

3 364 

NMA T- 

1: NSCCT ; 

16 s NNSU: 

□ s 

1698 

1499 

1514 

1 S 1 3 

3365 

NHAT: 

Is -NsCCT= 

16s NNSU: 

. . os 

1699 

. ISqo ... 

.... isis . 

1514 

3366 

nmat: 

1: NSCCT: 

16: NNSU: 

0: 

1500 

1501 

1516 

1515 

3367 

NMA f - 

.Is. NSCCT: 

16s NNSU: 

... 0;. 

. . 1501 

1502.. 

351 7 

- .1516 .. 

3368 

NMA 1 : 

1: NSCCT: 

16s NNSU: 

0: 

1502 

ISO 3 

1518 

1517 

3 369 

NMAT: 

ll NSCCT: 

16: NNSU: 

01 

1503 

IJ5Q4 

1.51? 

1516 

337o 

NM A I - 

1: NSCCT: 

16: NNSU: 

0: 

1506 

1505 

1520 

1519 

337 1 

NHAT - 

I i NSfrir , 

16s NNSU: 

Os 

.. 1505 . 

.--150 5 

1521_ _ 

1520 

3 37 2 

NMA T- 

is NSCCT: 

16 t NNSU: 

0s 

1506 

626 

64 3 

1521 

. 33T3 

. ..NMA T S 

-.1 S ...NSCCT 

16: NNSU: 

. 0: 

1 5q9 . 

. .. 1510 

1525 

_ 1524 . 

3 3 7 6 

NHAT - 

l! NSCCT: 

16: NNSU: 

0: 

1510 

1511 

1526 

1525 

3375 

NHAT: 

Is NSCCT: 
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2, -I, 1.12S, 0.0, 0.0 -1, J.125, 0.0 D.OI 

_E2.1_SEC|,10N_PR0PERT ]£s_ 

BOX i, 0.59,0.7*1 1 .6 2 jo .27 1* " 

BOX 2, 1.3,0.65 1.3,0.651 

S A < 3 ) " ' -■ 

FORMAT JL AH INATEI _ _ 

II 2-COORDINATES 0.0 TO 1.35 

P-fl-_.Q.0_„D...3> 

9.70*6 2.81*6 9.70*6 0.0 0.0 3.1S«b> 

. _ 7.12 *9.2 .99*9, 7. 12*9 q.q q.q 2,32*91 

0.263 0.0 0.226) 

9.16*6 0.0 0.0 0.0 0.0 0.U> 

1.77*6 0.0 0.0 0.0 0.0 0.U1 

0...3.93. O.0L_- 0 «03S> _ 

7.39 *5 2.57*5 7.39*5 0.0 U.Q~2^39*S> *" 

_ 79.9 26.2 79.9 0.0 U.o 29.31 

2l 2-COOROINATES 1.35 TO 2.992 

... ... 0,0. 0.0 0 . 07 7 > 

2.99*6 7.22*5 2.99*6 0.0 0.0 8.B3*5> 

L,20 J 3 39 8,. 0, 1 . 2 D*_3„0., 0_ 0 . 0 „92 6 . 01 

0.195 0.0 0.21 3 > 

. ... 3.92*6 _Q.D 0.0 0-0 . 0.0 0.0> 
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5 7. 1..90 *4 0.. 0_0 ..0 _0.,.Cl_XI.. Q_IU a* 

58 0.307 O.o o. 35 > 

59 .. .... 7. 34 *5 2.57*5 7.34*50.0, U.0_ 2.39*5) ... 

80 7<» ,9 26.2 74.9 0.0 0*0 24.36 

... 51 36. 2-C00J1D1NATCS 2.942 TO 4, -,85 . . 

62 0.0 0.0 0.o?2> ■ 

63 Z_. 9J_i6_JL*.6-L*5__2.« 3L7 ♦ 6 q. J?. » 6 6.1 5>. 

64 2.05*3 594.0 2.05*3 0.0 0.0 729. 0* 

. ... 65 „ 0.144 0.3. 0.19-7).. . .. . . ... 

66 3.62*6 0.0 0.0 0*0 0.0 O.U> 

. 67 . . ... 1.17.14.0.0 0.0 0.0 0.0.0,06 

68 0*26 0.0 0.035) 

69 _7...3A*i_Z.,5.7jL5_7.J4*S_0. 0-0.0 Z.39*52 .... 

70 74.9 26.2 74.9 0.0 0.0 24, 36 

71 46. Z.tCOOROINA TCS-4.,4 85 TO 6.414 ... . . . 

72 0.0 0.0 0.35> 

73 „1,13.».T. 3.28*6 1.13*7.0.0-0.0 4. 0i*6>.‘ 

74 1.13*5 3.28*4 1.13*5 0.0 U.O 4.01*4t 

7.5 O_.2i.9-0. 0.-O,.ie.6 . 

76 3.46*6 0.0 0.0 O.D 0*0 a .0> 

. 77 - 1,02*4. 0,0 .0,0 0.0 0.0 .0* „ 

78 0.377 O.o 0 . 028 ) 

- .79 5.87*5 .2.05*5. 5.67*5 0.0. U.O. .1 .91* 5) .. _ 

80 38.35 13*42 38.35 O.D 0.0 12.461 

8 1 5»_2-.M0_n0IN A TX^ 

82 0.0 0.0 0.35) 

83 l,13A7_3.28*6...1,t3*7_0,0_0, o_4, 01*6) .. 

84 1.13*5 3.28*4 1.13*S 0.0 0.0 4,01*45 

. 8 5 0.22.8 .0,0. 0.,10 7> 1. 

86 1.97*6 0.0 0*0 0-0 0.0 0.0> 

8 7 1, 88 ♦ 3_0 j.O_O,JQ_0_. 0_0.tJO_ OdJL? 

88 0.296 0.0 0.028) - , 

09 .. „5.0.7 *.S„2,O5*5_5, 07*5.0.0-0.0^1 .91*5> _ p 

90 38.35 13.42 38.35 0.0 U.O 12.465 * ~ ” “ i i 

- . 91... . . 66 Z;CO0r0IN*tE 5 .7« 7.85 . .TO 8*785 _ _j _ 

92 0.0 o*0 0.177) 

93 5.72*6 1 .66*6 5.72*6 0.0 0.0 2.03*6) 

94 1.46*4 4.23*3 1.46*4 0.0 O.Q S. 18*35 

.... - 95 0.134_0. 0 0,09.2>- 

96 1.69*6 0.0 0.0 0.0 0.0 0.0) 

97 _1. 19*3_0.0 0.0 o.o 0.0-0.06 _ 

98 0. 194 0.0 0.028) ' ' ’ ; i 

99 5...6.7-t5 2..JD 5*5_ 5 . 81*5..0 • Q_U*.0_1..9 1*.5 > 

100 36.35 13.42 38.35 0.0 0.0 12.466 

101 7?— .ZT COORDINATE 8.705 1 0 10.285 

102 0*0 0.0 0.213) 

103 . 6.88*6 2.00*6 6.88*6,0.0 0.0 2.44*6) ; 

104 2.55*4 7.40*3 2.55*4 0.0 0.0 9.05*36 . - 

105 0 «.1.4 8,-0 . C-0, 08 4_> 

106 1.55*6 Q.O 0.0 0.0 0.0 O.U) 

„ 107 _ 908.6 0.0 0.0 o.O 0.0 0.06 

108 0.204 0.0 0.028) 

... 1q 9 5.87*5 2 .05.5 5.87*5 0.0 U.O 1.9i«5> 

110 38.35 13.42 38.35 0.0 0.0 12.466 

..111 9JL.Z-COOR01NATE.10...2.85..T0. 12,4.98 _ 

112 0.0 0.0 0.241) ~ ~ * 

113 _ . 7. 79*6.2. 26*6 7-79*6 0.0 U.O 2.77*6> 


w 
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3_._69 *9 _ l_.0 7»_8_ .3., 

0. 179 O.U 0. JOB) 

,1.99*6 0.0 0.0 0 
1.93*3 0.0 0.0 0 

0.1 28 2.J). Q D. 10 87 

5.87*5 2,05*5 5. 

38.JS, U.-92- .38 

9* 2-COOROXNATE 12.988 
0.0 0.0 0.255>. _ 

8.29*6 2.39*6 8. 
9.38*8 1.27*9 9. 
0.177 0.0 0. 1> 

1.88. *6 J3.,.0_0..0_0 

1.89*3 0.0 0.0 0 
, _ .0.29 5 0.0 0 . 35 >. 

7.39*5 2.57*5 7. 

.79.9 26.2 79 

10* Z-COORDINAK 13. 70S 


6 9 _*. 8 _ 0 .0 _(U 0 _ 1 . ,. 3 *. 

.0 0.0 0.07 

■0 0.0 0 . 0 * 

87*5 0.0 _ U.O 1.91*57 

. 35 0 ..0_LL.J1_12.96* _ 

TO 13.785 

29*6 0.0 U.O 2.93*67 
30*8 0.0 Q.O 1.55*9* 

• 0. Q_.0_O.U7_ 

.0 0.0 o.u* 


39*5 0.0 U.O 2 • 39 ♦ 5> 
.9 0.0 0.0-29.3* 

10 16.250 


.... .„0. 


rORHAT= 


rORMAT 

19* 


format = 


9.97*6 2.75*6 9.87*6 0.0 0*0 3.36*6> 
6.68*8.1.93*8 6 . 69 * 8_.0 .XL U . 0 2.36*9* _ 

.195 0.0 0.0987 

. 1.80*6 0.0 0.0 0.0 Q. 0.0. 07 _ . 

1.88*3 0.0 0.0 0,0 0.0 0.0* 

.2 6.2_0... Q_Q.. 03.5 2 

7.38*5 2.57*5 7.38*5 0.0 U.O 2.39*S7 
. ..18.9 26. 2.. 79.9 _ 0.0 0*0_28.3l _ 

r-COORDluATC 16.258 10 18.985 

.0 0.0 .0.3627 ... 

.23*7 3.57*6 1.23*7 0.0 0.0 9.38*6) 

_1 ...9 .7 .♦ 5_ 9 . 2 6 ♦ 9_1 . 8 7*5 _0 . a 0 • 0_5 .22*8* 

,28 0.0 0.0987 

, 1 . 80 * 6 . 0 . 0 . 0.0 0.0 0.0 O.Q7_. _. 

1.88*3 0.0 Q.O Q.O 0.0 0.0* 

,.306 0.0.0.0357, . ... 

7.39*5 2,57.5 7.38*5 0.0 U.O 2.39.57 

7.9 .9 26.2 79 , 9 O...Q_Q,0__28 ,.3» 

:jS 01 ROPIC* 

12. . 0.30* .THROAT R ING..C ONNE CT I ON 
1 3 , 0.135* THROAT RING 

■LAMINATE*. 

[-COORDINATE -2.035 TO 0.0 

0.0. 0 .0, „0. BQ 7 

2.59*7 7.51*6 2.59*7 0.0 0.0 9.18*67 
. 1.35*6 3.91*5 1,35*6 0.0 0.0 9.80*5* 

,59 0.0 0.297 

9.82*6 0.0 0.0 0*0 0*0 0 • U 7 
2.12*9 0„0 0.0 0.0 0.0 O.U* 

,.729. 0.0 .0.0357 . 

7.38 *9 2.57*5 .7.38*5 0.0 0.0 2 .39*57 
79.9 26.2 78.9 0.0 0-0 28.3* 

-ISOTROPIC* 

15. . 1.0* UPPER RING 

16, 1.6* UPPER RING 
l.?.»_0. 5*_L0WER . R IMG. 

138, .0696, .0718, .1982, .1309, .077, .( 
1038 , , 1 18 8 : Util) ; .1913* 


U<8): .0986* 
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171 UUJtll . .286* 

172 CONSTRAINT DEFINITION 1 

173 » . .. . . _ . _ - 

176 » NO CONSTRAINTS 

175 JOINT. CUniNATION. SEQUENCE _ 

176 355/372 307/326 1/18 

1-77 J.9./36 J7./5JI 5S/.7X 

178 73/90 91/108 109/126 

179 .... ... 127./.166 165/162_.. 253/270 

180 271/288 289/306 163/180 

IS 1 ... .... 101/ 198... 199/216 . 2 17/239 

182 235/252 325/362 363/356 

18 3 * < CJ.0.1 

186 E21 


.105. GROUP. . 1*_B0TT _PM_R.ING ._ . 

186 NHA T:i f 

18 7 .. NSEC.T=.l 

lee NOrr=i* 

185 3 Q.7_. JO 8.i_ 30 8_3 09.1—3 Q 5L_ JL1 Hi — 310 — 311-t-J LI 3 1 Zi_3i 2_3.lU_J.il. 3 1.6 * 

190 316 315: 315 316: 316 317: 317 318: 318 319: 319 320: 320 321* 

191 321.322s. J22..323 : .323 326:. .326 .307* 

192 GROUP 2* TOP RING 

193. NSECX-2 _ ._ __ 

196 N0FF-2S 

1.9 5 5Z5_Jiil_JZ6_32JA_32.I_J2fla_326_32 V^_32.9_13 ux_J3I1_13JjlJJ 1132t_ 

196 332 333: 333 336: 336 335: 335 336: 336 337: 337 336 t 338 339| 

197 339 — 38flt .360_361 J .361 .3*2.: 362.. 325* 

198 E63 


.199 

200 

201 

202 

203 

206 


GR0UP._1J__JACR.ET 

NSCCTrl* 

-l L? — 2.0 2_.2_J.8_Ju. 

NSCCT :2i 

1.9 55 56 20_2_18 1* 

N$CCT £3* 


.205 5.5 7J 76 .. _56_2. 10 J.* 

206 NSECTr6f 


20 7. 73 — SI — 92 L9_2_.l b_ll T.H ICAt.NED._TR RQ A1_SC.C JJON. 

208 NSCCT=5* 

20’ 91_10.9_110 9.2 2. 18 1 *. JRICJSE.NEO THROAT SECTION 

210 nSCCT =6* 


211 105_127_128 Jlo.2.18 1* 

212 n5ECT=7* 

-2U 1.2.7.— 1.65.1.6,6 12JB_2_.1B 1J 

216 nSECT = 8f 

215 165. 163.166 J66 2 . 18..1*. ... 

216 N*ECT -91 


217 _. . .... . 163 1B1 162 166 2 18 If 

218 N SECT=1o* 

219 1.8 1_2J 7_2 1 8 _) 8 2 2 18 If 

220 nSECT-llf 

221 _ 217 235 236 218 2 18 It 

222 r&ECT = 12 

223 19 37 38 20 2 18 If THROAT RING CONNECTION 

226 199 181 182 200 2 18 1 f THROAT RING CONNECTION 

.225 -GR0U|=_.2J TRRO^T RING 

226 NSEcT -13 

. 2.2 7 37.253_256 38 2 16 ItTHROAT RI N G 
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„22 8 

229 

230 

231 

232 

233 
234 

235 

236 

237 
230 
23V 

24 0 .. 

241 
. . 242 

243 

244 

245 

2 6 

24 7 

248 

249 
.250 

251 

252_ 

253 

254 

255 

256 

257 

258. 

259 

260 
261 

...262 
263 
_264_ 

265 

266 .. 

267 

268 
269 

. 270 ._ . 
271 
277 _ 

273 

274 


2 5 3_Z .7 1_Z7 2 _ 25 1 2...1 8 . 1 » J.HR 0 A.I_R 1H G _ 
271 289 290 272 2 18 11TMR0AT RING 
2 18 JSIHR0AT_RING 


289. 199 ZOO 290 . 
GROUP 35 BOTTOM R ING 

NSlCT. = 1M 

307 1 2 308 

GROUP 4 1 TOP RING . 

NSCCT = 15 

. 235 J25_JZ6 236 
NSCCT -17 

355 .3q7 308 3S6 
[33 * PCR CTU 5/29/83 

N 5C.QT-.L6 

326 J27 344 

32 9. 330_346 ._ ..... 

332 333 348 

335 336 350 

338 339 352 
JfLl_3.4Z.J5! 


2 18 IS LOWER RING C43 


2 18 IS UPPER R1NGE43. 
2 18 IS. LOWER RING E43 


343 344 326 
.._344 345 327 
345 346 329 
... 34 6 .34 7.3.30 
347 348 332 
34 8_3 A 9 3 3 3 


349 350 335 
.350.351. 336 

351 352 338 

352 353 339 

353 354 341 

3 54. 34 3_14 2 

325 326 343 

.327 328 .34S 

32 8~32 9 345 

.330. 331 347... 

331 332 347 
333 334 34? 


334 335 349 

336 337. 351 _ 

337 338 351 

339 340 353 . . _ 

340 341 353 

34 2_ 3 2.5 3.4,3 

olUNI 

343,354 S UPPER INTERFACE NODES TO HGM 
355,372* f LOWER INTERFACE NODES TO N0Z5 
« ENDHCC 


SPRT.S MPOTP.ALL 
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HF.O1.EY0 I.N202_?MmP-lU .ALL — 

l *129 MPOTP OAT A 1) ENoMPOTP 

. 2 . 0 = 386.. SE.O=Q,HICORE = 150QOO .. - - 

3 *11*81 

... 8 START 1069, *. MpOlP - . ... -- 

5 TITLE* HPOTP CHECKOUT 

.6 *.LJ.RCf 

T rORNAT =l 

. 8 2..1.-90. 0000. 2_109.2Q29._J_ 180. 0000 -.1.811085 .-4..T6761._. 10.075 

9 1 

.TO __*__•**.** ALTREF_2_CHANGE0 3/29/83. BY H. FOLE.Y_P.ER _N. T ILLEY. ._*•♦•* .. __ . 

11 1 ***** ALTREF 7 IS NO 0000 . BUT IS NOT USED ANYWAY .... ***** 

1.2 % 

13 3 1 180.0000 2 180,0000 3 220.1999 .000 .000 .000 

18 _9_l._leO.JJOOO_.2 _160.0000_3._220.1999 . _.000 .000 — ..10.075.. ... ... 

15 5 1 .0000 2 180.0000 3 160.0000 .000 .000 10.075 

_ _.16_ 6_1 ..0000_2... .0000..3 .0000..., .000 ..000 1.0.075..-.-.. 

17 7 1 -90.0000 2 0. 3 180.0000 -3.279 3.093 10.075 


IB 

8 

l . -9n.nnnn ? -90.0000 1 - 

&Q.0000 10.1 SO .000 -—1.0. 075 

16 

20 

JLOC 

NRCFr 2 

.000000 

...155763*01 


21 

22 

1 

2 

.265000*01 

•214390*01. 

-.924000* D1 * 
-.924000*01* 

23 

26 

3 

6 

.818895*00 
-.818895 *0.0 

.252030*01 -.924000*01* ■ 

.252030*111 ^9.24000*01* 

25 

5 

-.214390*01 

.155763*01 

-.924000*01* 

26 

. 6 _ 

--.265000*01. 

...842342-07_ 

_ .-.924000*01* _ ... . 

27 

7 

-.214390*01 

-.155763*01 

-.924000*01* 

. 28 

8 

-.818695*00. 

r. 252030*01. 

-.924f.mn«QI« ... ... . 

29 

9 

.818895*00 

-.252030*01 

-.924000*01* 

30 

10 .214390*01 

- • 1.5 5.76 3 ♦ 0 L 

-.924000*01* 

31 

1 1 

.22 8000 *D 1 

.000000 

-.830900*01* 

32 

12 

_. 184 658 *01 . 

.1 34015*01- 

-.830900*01* 

33 

1 3 

.704559*00 

.216841*01 

”.830900*01* 

38 

.. . . 14 

-.704559*00 

.2 16 64 i ♦ 01 

. - T* 630900.01* . . . . 

35 

15 

-.104456*01 

.134015*01 

-.830900*01* 

36 

16 

-.228000*01 

• 7 24 73 ?-07 

-.830900*01* 

37 

17 

-.184456*01 

-.134015*01 

-.830900*01* 

3 B 

18 

-.704559 *00 

—.-‘.216841*01. 

-.830900*01* 

39 

19 

.704559*00 

-.216841*01 

-.830900*01* 

60 

20 

,1044 56*01. 

-.134015*01 -.830900*01* . - - . 

61 

21 

. 1 SOOoo *0 1 

.000000 

-.695900*01* 

62 

22 

,14.2660 *01 

,108740*01 

-.695900*01* 

43 

23 

.686018*00 

.211135*01 

-.695900*01* 

46 

24 

_-.686.018*00 

.211135*01. 

_ -.695900*01* _ . . 

45 

25 

-.173939*01 

.126374*01 

-.695900*01* 

46 

26 

-.218000*01 

. .692946-07 

-.695900*01* . 

47 

27 

-.173939*01 

-.126374*01 

-.695900*01* 

48 

28 

-.686018*00 

— 2111.35*01 

-.6.95900*01* ... 

69 

29 

.686018*00 

-.211135*01 

-.695900*01* 

SO 

..._ 3q 

• 149668 *01 

-.108740*01 

-.695900*01* 

51 

31 

.250000*01 

.000000 

-.570900*011 

52 

32 . 

.. .173939.0) 

.126374*01 

-.570900*01* 

53 

33 

.695288*00 

.213988.01 

-.570900*011 

54 

3.6 

-.655116 *00 .201624*01 

-.570900. 01*. _ _ .. . . . . . . 

5S 

35 

-.173939*01 

.126374*01 

-.570900*01* 

56 

36_ 

__r. 2 1.1000*01 

.670695-07. 

-.570900*01* 
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57 

37 

^j,1.7 39.3.9.* 01. 

_ -.12637.9*01 

5 B~ 

30 

-.65511 6~*0 0 

-.201629*01 

59 

39 

.695288*00 

-.213980*01 

60 

90 

.173939*01 

-.126379*01 

. - ... 61 

91. 

.156000*01 

. 0 00000 

62 

92 

.161803*01 

.1 17557*01 

-6 3... 

9.3. 

.68601.B *00. 

.2.1 1 1.3 S <4.0 1 

69 

99 

-.6(,9307 *00 

.209977*01 

65 

... 95. 

-.173939*01 

. .126379*01. 

66 

96 

-.215000*01 

.683410-07 

67 

9 7 

-.173939 *01 

-.126374*01 

60 

96 

-.669387 *00 

-.204977*01 

69... 

. 9 9. 

..68 601 a.*0 0 r. 2 LU 3 5 *01 

70 

50 

.161803*01 

-.117557*01 

. 71 

._ ... 51. 

_.. .117820*01 

- . .59990i(*00 . 

72 

52 

.123780*01 

.899311*00 

- „ 73 

. . _ . 53. 

_ .020388 *00 

.203053*0 1 

79 

59 

-.652026 *00 

.200673*01 

7 S 

55 

-. 1 7 0703 40 1. 

.1 29 023 * Q1 

76 

56 

-.21 5000 *0 1 

■■ ■ 1 1 ■ ■ *.*4” M8.J.T .U A — 

.683910-07 

77 .. 

57 

- -.170703*01 

—-.129023*01 . 

78 

58 

-.652026 *00 

-.200673*01 

79 . _ 

59 

.820388,*00 

.-*203053,01 - 

80 

60 

.12 3780 *0 1 

-.899311*00 

8.1 

61 

.10.2.9 1J_*0.1. 

.977559*00 

82 

62 

.66 1 530*0o” 

* * 1 ' **** *. — LI Li 

.230703*01 

8 3 

63 

6 7 983 7*00 

. -.20923 2 *01 

au 

69 

-. 161803 *0 1 

.117557*01 

85 

65 

__r..l98000*01 

_ .629373-07 

86 

6 6 

-.161603*01 

-.1 17557.01 

87 

6 7_ 

_r.* 6 7.98.3 7 *00 

-,2 09232.* 01 

88 

68 

.661530*00 

-.2 3o703*"oi 

89 

_6 9 

...ID 29 13 *01 

477559*00 

90 

70 

.7281 1 S *00 

.529007*00 

..91 

71 

. , .650000*00 

.. .000000 _ _ 

92 

72 

.720115*00 

-.S29007*Oo 

9 3 

r 3 

.H782p_*0l. 

-.549404* 00 

9 9 

79 

.700000 *0 1 

.000000 

.. . 9 5 

..75 

.695983 *01 

— .7 00 315*00 . 

96 

76 

.679099 *0 1 

.117919*01 

.... . . 97 

. .77 

— .659535 *01 

- . .1 17956*01_ 

98 

76 

.695216 *01 

,699790* 00 

99 

79 

,640000..*0 1. 

.000,000 

100 

80 

.695216*01 

-.699790*00 

101 .. 

81 

.65 95 3 5,*0 1 

117956*01 

102 

82 

.679099 *0 1 

-.1 17919*01 

103. _ 

8 3. 

„ ..,695903*01 

. -.700315*00 

109 

89 

.990000*01 

.OOOOOO 

105 

85 

, 4.8M.4.4. *0 1_ 

.6 2.9. 0 3 7*00 

706 

86 

•970909 *0 1 

.1 18071*01 

107 

87 

.999636 *01 
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... .675703*01 

.172000*011 . .. 




58 7 

562 

.198766*0 1 

.629753*01 

. 176000*0! * 




588 

56.3. 

.27 8.7.22.* DO. 

.527.717*01 .29000n*Oli 




509 

567 

-.5787 12 *00 

.7 76676* 01 
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.750000 *0 1 
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.000000 

.757000 *01 8 

6Z4 

599 

. 81 300.Q *01. 

— ,000000. 
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613 .106501*02 .279202*01 

-6 13-—..10.6 *LB 6J10 Z . 1.612 35*01— 

615 .106500*02 .000000 
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„94 8_ 

949 

950 

951 

952 

953 
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•• n m at:_ 

1 : 

1 

.1 3000.00 

959 

rORHAT=i 

: NHaT= 

1 : 

2 

. I 3000*00 

960 

FORMAT:] 

: NMAT: 

1.5 

3 

.. .1 5000*00 

961 

f'ormat =1 

: NMAT: 

1 : 

4 

.19000*00 

_ 9& z 

FORHAT rl 

: NMAT: 

1 : 

5 

.20000*00 

963 

' FORHAT =1 

5* NMAT — 

1 : 

6 

. 20000*00 

964 

. j ORHAT =1 

: NMAT = 

1 : 

7 

.40000*00 

y65 

FORMAT =1 

: NMAT: 

2 : 

8 

.40300.00 

966 

FORMAT-1 

: NMAT: 

_2 5 

9 

. 4UOon. on 

967 

F0RKAT:1 

: NMAT: 

2 J 

10 

. , • 7UUUW. uu 

.20000*00 

968 

FOR He ( = 1 

: NMAT: 

, 2 ; 

11 

. 35000*00 
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' ~ 

' — - - 



969 

FORM at els . 

NM.A L= 

2 : 

1? 

.28500*00 


970 

FORMAT =1 : 

NMATc 

2 : 

13 

.50000*00 


971 

FORMAT =1 : 

NHATC 

2: 

19 

.25800*00 


972 

FORM*! =1 : 

NMATC 

2 : 

15 

.22300*00 


973 

FORMAT =i ; 

NMATC 

. 2: . . 

.. 16 

.. . .20000*00 ... 

_ 

979 

FORMAT Cl : 

NMATc 

2 : 

17 

.18000*00 


97S 

FORMAT cl s 

.NM A.L- 

2 : 

1 0 

. 50000*00 


976 

FORMAT -1 ; 

NMAT - 

2: 

19 

.78000*00 


977 

. ,^F0RHAT=1: 

NMAT- 

2 : ... 

. 20 . .. 

.90000*00 


978 

format =1 : 

NMATC 

2: 

21 

.20000*00 


979 

FORMAT =1: 

NMAT? 

Z : 

.22 

.20000*00 


9 8 0 

FORMAT Cl ; 

NMATC 

2 : 

23 

.20000*00 


98 1 

FORMAT r 1 s 

NMATc 

2: 

79 

_.2DOCO*DO 


98 2 

FORMAT =1 : 

NMATc 

2: 

25 

. 20000*00 


. . 98 3_ 

format =a: 

.NMAT.c 

2 : 

....26 . 

.20000*00 

, .. , T ,, _ _ 

989 

FORMAT ci : 

NHA T c 

2 : 

27 

.20000*00 


985. . 

FORMAT =1j_ 

.NMAT c 

21... 

28 

.90000*00 

- , , 

98 6' 

FORMAT =1 : 

NMATc 

2 : 

29 

.20000*00 


98 7 

FqrhAt -l.:__f<MAT_c 

... 

i n 

.ZOOOD.*UCL 


988 

FORHATcl : 

NMATc 

2 : 

31 

.20000*00 


VH9 

FORMAT = 1 

FORMAT cl : 

.NMAT.- 

2: . 

32 

... . .20000*00 . 


990 

v.‘M Ale 

2 : 

33 

.20000*00 


.... 991 
992 

„ FORMAT =1 

,NH AT.-. 

. 2s__ . 

39 

.20000*00 


FORMAT 11 : 

NMATC 

Z : 

35 

.20000*00 


99 3 

FORHALcJ.;, 

-NMAtc 

2: 

Ife 

.20000*00 


999 

TORMATCl ; 

NMATC 

2: 

37 

.20000*00 


_ .. 995 _ 

. .FORMAT =1 

NM A 7_? 

2 : 

38 

. ... .20000*00 


99 fc 

F0HMATC1 • 

NMATC 

2: 

59 

.20000*00 


997 

FORMAT =1; 

NMATC 

_2s .. 

90. ... 

.2rinnn*oo 


998 

FORMAT cl ; 

NMATC 

2s 

91 

.20000*00 


999 

FORHATcl: 

NMATC 

2:_ 

92 

.20000*00 


I (100 

FORMAT cl : 

NMAT: 

2: 

93 

.29000*00 


1U01 

FoRKATci : 

,NHA.T=_ 

2: 

.9 9_ 

.20000*00 


1002 

FORHATcl: 

NMAT: 

2 s 

95 

. 39DOO«DO 


_ 100 3 

FORHATcl i. 

NMATC 

2 • 

„ 96_ .. 

.. .2 DODO* 00 ... 


1009 

FORHATcl : 

NMATC 

2: 

97 

. 65000*00 


1005 

FORMA Tel: NMATC .. 

2: 

98 

»2D000*0Q 


1006 

FORMAT cl • 

NMAT: 

2: 

99 

. 30000*00 


1007 

FORMAT Cl ; 

..NM.A.Tc 

2 t 

50 

.15500*01 


1U08 

FORMAT cl ; 

NM»T = 

2 s 

51 

.22000*00 


1009 

^FORMAT ?1 : 

NMA.T.C 

1 J 

5 2 

• 3500q* 00 

.22000*00 


1,010 

FORHATcl • 

NMATC 

2 : 

53 


1011 

FORHATcl : 

NMATC 

2s 

5« 

.30000*00 


1U1 2 

55 1.0 





• 

1013 

56 1.2 






1019 

57 1.05 





. 1015 

58 .8 






1016 

59 .1 






1017 

JSC Q 






HI 1 8 

618/681 ,1069 , 1067/1052 ,1/617, 

b 82 /7b 1,789/762, 790/1051 ,1068 


1019 

4 (ELD ) 






1020 

E21 






_ ..1021 

.GROUP 1 • 

PUMP HOUS ING . 




1022 

NMATC 2; 

NSCCTC 

1; NNS'J: 

0: NOFFc 

0:NRCFr 1* 120 

121 

1 02 3 

NMA.T.c. 2: 

NSC.CT.c _ 

is NNSWc 

__0i_.N0.fF 

0: NHCF c . 1 : _ 122 

129 

102 9 

NMATc 2; 

NSCCTC 

IS NNSRc 

0: NOFFc 

0 : NR C F c 1: ijo 

138 

.... l.U25_ 

NMATc 2; 

J9SECT? 

... 1S_NNSW = 

.0 NUFF c 

OsNHEFc 1: 139 

197 
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.1026. 
102 7 

ioze 

1 029 

1030 

1031 

1032 


.2 :_N S C.CT^_ 

2: 


_NNSW=_ 


1U46 . 
100 7 
1008 . 
1009 

1050 

1051 

1052 

1053 

-lOSO 

1055 

1056 


: NSECT: 

1 

NNSU: 

0: 

s NSECT:... 

1 

NNSW: 

. . 0: 

: NSCCT: 

1 

NNSU: 

0: 

!— NSEC T : 

.1 

NNSW: 

0: 

: NSECT: 

1 

NNSU: 

0: 

NSCCT: 

-J. 

NNs.W.: 

O-i 

: NSECT: 

1 

NNSU: 

0 

S. NSECT: 

_1 

NNSU: 

0! 

: NSECT: 

1 

NNSU: 

0: 

: NSCCT: _ 

2 

NNSU: 

0: 

: NSECT: 

2 

NNSU: 

0 

! NSECT: 

_z. 

NN3V = 

.0 

: NSEcT: 

2 

NNSU: 

0 : 

: .NSCCT:„ 

2 

NNSU:. 

... 0: 

: NSECT: 

2 

NNSU: 

0 

INSECT 

.2 

..NNSU:. 

0 

: NSECT= 

2 

NNSU: 

o: 

1 MSEC.!.: 

-.2. 

-.J1NSU:_ 

D.: 

: NSE C T: 

2 

NNSU: 

0 

NSECT 

.3 

NNSU: 

__ □: 

; NSECT: 

3 

NNSW: 

0 

: NSCCT:... 

3 

.NNSU: 

0: 

: NSCCT: 

3 

NNSU: 

0 

: NSCCT: 

3 

_ NNsU: n: 

: NSEcT: 

3 

NNSU: 

0: 

S...NS EC.T = 

. 3 

NNSU: 

0 1 

: NSECT: 

3 

NNSU: 

0: 

S — NSCCT : 

_3 

NNSU: 0; 

: NSECT: 

3 

NNSU: 

0: 

i-NSEC-T- 

1 

NNSU: 

_0 

s NSEcT: 

5 

NNSU: 

0: 

: NSECT: 

_5 

NNSU: 

0; 

: NSECT: 

5 

NNSU: 

0 

S. NSECT: 

S 

NNSU: 

„ 0; 

: NSECT: 

5 

NNSUr 

0: 

: NSECT: 

5 

NNSU: 

0 

: NSECT: 

5 

NNSW: 

0 

; NSCCT: 

-.5. 

NNSU: 

.0.; 

: NSECT: 

5 

NNSU: 

0: 

.J_NSE.C.Tjt_ 

5 

. nnsw: 

0.: 

: NSECT: 

5 

NNSU: 

0: 

.: NS.C.CI : 

_5. 

_NN$W.L 

CL; 


l._NOEE=_ 

NOFF: 
NOFF = 


NOFF: 

NU FF- 



NuFF - 
.NOFf". 
HOFF - 
. NOFF 
NOFF: 
_NUF£.2_ 
NUFF- 
:_HOFF = 
NOFF: 

NOF.F."- 

NOFF: 

NOFF: 

NOFF- 

;_N0ff_= 

NOFF: 
NUFF: 
NOFF: 
JNQFF: 
NOFF = 
_N.O.F F : 
NOFF: 
-NOFF* 
NOFF: 
-RQF_f_= 


0:.NRCF„= 
0:nRCF: 
0:NR£f: 
0:NREF : 
0 : NRCF.: 
0 ; N R t F : 
OjNREF:. 
0 :NREF: 
0:NREF= 
0 : NREF: 
OiNREF: 
0 :NREF: 
OiNRCF: 
0 : NRCF: 
0 ; NREF = 
0 : NRCF : 
0: NR EF: 
0 • NREF : 
OSNREF 
0 : NREF: 
DiNREF: 



237 

229 

83 . 

. 74 

74 

75 

7 5 

76 

76 

77 

77 

76 

78 

79 

. 7.9 

80. 

80 

8 1 

_Q1_ 

82 



1081 

.1082 


. 1 ’ . PUMP. HOUS ING 

1 j NSCCT: Is NNSU: 0; 25t, 255 

1. l—N S E.CJ - .2.: NNSW: 0: .... . 265 26.1. 

is NSECT: 3: NNSU: 0: 276 275 

. l!. NSECT: ... «* t NNSU: _ .0: 207 286 


261 

272 . 

283 

294 


260 
.271 . 
282 
293 
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1 U 8 3 

NMAT: 

_ 1 

N5ECT: 

5: NNSW: 

0 : 

298 

297 

305 

304 

108 4 

NMAT: 

1 

NSECT: 

6 : NN5W = 

0 : 

245 

244 

252 

251 

1 US 5 

. .NMAT: 

1 

.NSECT: 

1: NNSW: 

0 : 

3 75 _. . 

374 

38 2 

381 

1086 

NMAT: 

1 

NSECT; 

2 : NNSW: 

0 : 

366 

3a5 

391 

390 

1087 

NMAT: 

.1 

.NSECT: . 

... 3: .NNSW= 

Ot .. . 

. 342. 

... 341. 

- 34’ 

348 

103B 

NHA T : 

1 

NSECT: 

4: NNSW: 

0 : 

353 

352 

360 

359 

.100 9 

NMAT-. 

...1 

—NSECT.: 

5.1 NNSW: 

0 : 

364 

363 

371 

370 

109 0 

NMA T = 

1 

NSCCT: 

6 : NNSW: 

0 : 

395 

394 

402 

401 

109 1 

NMAT: 

1 

NSECT:... 

. 7 : NNSW: 

... . 0 : 

406 . 

. . 405 ... 

408 

407 

1U92 

NHA T = 

1 

NSECT: 

1: NNSW: 

O: 

449 

448 

454 

453 

1093 

nkat = 

1 

NstCT= 

. 2 : NNSW: . 

0 : 

4 56 

457 

465 

. 464 

1094 

NMaT: 

1 

NSECT: 

3: NNSW- 

0 : 

469 

468 

476 

475 

1 09 5. 

NMAT: 

1 

NSECT: 

4.; NNSW.: 

0 :. 

.. ,4 80 

479 

48 7 

486 

1U9 6 

NMAT: 

1 

NSECT: 

5: NNSW: 

0 : 

491 

490 

498 

497 

109 7 

. MM A T : 

1 

NSECT . . 

.. 6 .; NNSW: ... 

0 : . . 

4 3 8 .... 

.4 37 

445 

444. 

109 8 

NMAT: 

1 

NSECT: 

1: NNSW: 

0 : 

56S 

56 7 

575 

574 

109 9 

.NmAT.-. 

_ _JL 

N$ECt= _ 

.. 2.:. .NNSW; . 

0 : 

579 

578 

. 584 . 

583 

1100 

NMaT: 

1 

NSC Cl : 

3: NNSW: 

0 : 

S35 

534 

542 

541 

-UOl 

nhai= 

1. 

—NS.E.CJ.: 

4 .NNSW: _ 

0 :. ... 

546 

545 

553 

552 

1102 

NMAT: 

1 

NSECT: 

S: NNSW: 

0: 

557 

556 

564 

563 

1103 

.. NMAT: 

. 1 

NSECT: 

.6: NNSW: 

.. 0: 

588 . 

.507 

. . 595. __ 

594 ... . 

1104 

NM A X : 

1 

NSECT: 

7: NNSW: 

0 : 

599 

598 

601 

600 

1105 

GRoUp 

2’ 

AFT BEARING 

SUPPORT. 

_ . 

. . . , 





1106 NStCTr 50 

.1107 N*AJ=-J„ 


I 108 61 8 634 635 619 2 16 

1109 N5CC1= 55 

1110 634 650 651 635 2 16 

1111 _ NSECT ~ 47. ... 

1112 650 666 667 651 2 16 

JUL NsC.Ci:. 47 

1114 634 635 243 404 

1115 635 636 2.54. 243 

1116 636 637 263 254 

1117 63 7 63 8 274. 26 3 

1118 638 639 285 274 

1.1 1 9 .6 3.V_64 0._2 9.6„2 8 5 

1120 64a 641 307 296 

1121 64 1_64 2_31 0,3 07 

1122 642 643 329" 318 

1123. 643. 644. 340 .329 _ 

1124 644 646 351 340 

.1.125 6.4 5 _6 4 6 _3 6 2 _3 51 

1126 646 647 373 362 

1127 ... 64 7. 648 384 373 _ 

1128 648 649 393 3oi 

1129 649 634 404 393 . 

1130 NSECT: SB 

I I 3 1 4.04 2.4 3 .6 5 1 .6.50 

1132 243 254 652 65! 

1133 254 263 653 652 

1134 263 274 654 653 

1135 2 74 285 655 654_ 

1136 285 296 656 655 

U 3 7. 296 3 0 7 . 6 5 7_6 5.6 

1138 307 318 658 657 

.1139 3 1 8_ 32 9 659_658 
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1140 

32.9_ 

34 0 

.660. 

659 

1 141 

340 

351 

661 

66D 

1142 

351 

3b2 

662 

661 _ . 

1 143 

362 

373 

663 

662 

1144 

373 

384 

664 

66 3 ... 

1145 

384 

393 

665 

664 

1.14 6 

3.9.3 

4.04. 

.6 50. 

.6.6 5. 

1147 

GROUP 3 

* FIANGC/HOUSING 

. . 1148 

NM A 1 

- 4 



1 149 

nscct - 

56 


. 1150 

. 762. 

.76 3 

779 

7 78 ... . . 

1 151 

765 

766 

761 

780 

1152 

766 76 T 

..78 2. 

78 1 

1153 

769 

770 

784 

783 

__ 1154 

.770 

771 

_7 85 

784 

1155 

773 

774 

787 

786 

.. 1156 

7 74 

775 

.788 

.7.87. 

1 157 

777 

762 

778 

789 


1_ 1 5 8 NS C C J =_5J 

1159 762 746 747 763 2 lb 

_ 116a . * - NSCCI - .50 

1161 746 72a 731 747 2 16 

1 162 NSCCj: 55. 

1163 698 73a 731 699 2 16 

1165 682 698 699 683 2 16 

_ 1166 _ NSCC.L5 56 ... . 

1167 730 714 715 731 2 16 

1 168 NSECT = S8 

1169 746 790 791 747 2 16 

1.1 7 0 N S e.CJ .56 


1171 

597 

586 

747 

746 

1172 

586 

577 

748 

747 

1 173 

577 

566 

749 

748 

1174 

566 

555 

750 

749 

1175 

555 

544 

751 

750 

1176 

544 

.5 3 3. 

7 52. 

.2 51 

1177 

533 

522 

753 

752 

1178 

522 

.51 1 

754 

753 

1179 

51 1 

500 

755 

754 

1180 

500 

489 

756 

755 

1181 

489 

478 

757 

756 

1 162 

470 

467 

758 

.757 

1183 

467 

456 

759 

758 

1184 

456 

447 

760 

759 

1 185 

44 7 

436 

761 

760 

1 186 

436 

597 

746 

761 

1187 

NSECT: 

55 


1188 

597 

586 

731 

730 

1 189 

586 

577 

732 

731 

1 190 

577 

566 

733 

732 

1 19 1 

566 

555 

754 

733 

.1192 

... 555 

544 

7 35 

7 34 

1193 

544 

533 

7 36 

735 

1194 

533 

522 

737 

736 

1195 

522 

51 1 

73B 

7 37 

1196 

51 1 

500 

739 

7 38 
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1.19.7. 50.0. 1 8.9._7.90_7J.9 

1 19 B 9 8 9 978 79 1 790 

1199 9 7 B 967 792 7 9 \ 

1200 967 956 795 792 

1201 956 997 799 793 ... 

1202 997 936 795 799 

1 20 3 9 3 6_ 5 9.7._7 3 0...7.H 5 

1209 NSCCIr 55 

1205 597. 5B6 699 690 ... „ _ . ... 

1206 506 577 700 699 

1207 _ 577 566 7 Q I 700 

1208 566 555 702 701 

1209 5 5 5_5 9 9._7.0 3. . 7 0 2 

1210 599 533 709 703 

1211 _ . 5 33 522 70S. 709. _ ... _ 

1212 522 51 1 706 705 

1213 ...... 5L1. 500. 707 706 _ . 

1219 500 989 70S 707 

.1 2.1.5 9_8 9_91fl._7.0H_Z.08 

1216 978 967 710 709 

1217 .9 6 7 956 7 11 710 ... . ... 

1218 956997712711 

1219.. .99 7 9 36 7.1 3 _7_12_ .. _ 

1 220 * 936 597 698 7 13 

122J 6R.031F_HJ_lURa.Xili.. CN D 

1222 NK A 1 - 9 

1223 NStCT: ,13_ 

1229 866 902 903 8B7 2 16 

1225 _ .NSCCJ* 3 .... . 

1226 902 9 1 B 919 903 2 16 

1 227 MSECT=_ 5,9 

1226 918 939 935 919 2 16 

1229 N5CCr= 59., 

1230 918 950 951 919 2 16 

1231 _ NSC CT - 59 ... 

1232 939 950 951 935 2 16 

1233 NS.C.CT ?_ 13 

1239 910 950 870 886 

1235 919. .951 _871 _68 7 . . 

1236 920 952 872 868 

1237 921 953 873 . 089. .. . 

1238 922 959 879 890 

1 2.39. .923 955 87S B9J 

1290 " 929 956 876 892 

1291 925 957 87? 893 _ . 

1292 926 958 878 899 

1293 . 92 7 959 .879 895 

1299 928 960 880 896 

1 29 5 92 9 9 6 1 881__B9_7 

1296 930 962 882 898 

1297 931 963 883 899 

1298 932 969 889 900 

1299 933 965 885. 901. 

1250 GROUP S’ ROTOR 

_.l 2 5 1 N HA J r 3 

"l252" nSCCT: 58 

1253 . . .9J>9 985 986 _97U 2 16 
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US'* 

NSCCL=_S6. 










1255 

1017 985 

986 1018 2 


16 






1256 

NSCCT- 58 











1257 

1001 1017 1018 1002 

2 

16 





. USB . 

OrOUP. 6!. .TURBINE HOUSING 








us v 

NN AT- 4 










1 26.0 

NSECT: 5 










1 261 

79Q 838 

839 791 2 

16 







.. 1262 

.. . 790 . 822 

023 _7 91. 2 . 

16 







126 3 

822 886 

887 823 2 

16 







1266 , 

N$CCT - 3 










1265 

886 870 

871 

887 2 

16 





* 


_U66 _ 

870 854 

855 871 2 

16 







1267 

NSECT: 54 










_ l 268 

___ 8 3 8 .85.4- 

_ 85 5 8 3 9_ , 2 

16 








1269 

NSECT: 5 8 










.. 1270 

. 822 806. 

0Q7 823 2. 

16 







1271 

C33 










1272 

... GROUP 1 

.PUMP HOUSING 








1273 

NMAT: 

2 

NS CC T: 


8 

NNSU: 

0 

1 

2 

12 

1276 

... NMA T.“ . 

. 2 

NSEC.T: . 


9 

NNSW,: 

n 

2_ 

. 3 

2 3 

1275 

NMA T - 

2 

Nsr.cx= 


9 

NNSU: 

0 

3 

4 

14 

1276... 

_ NHAT= 

2 

.NSECT:. . 


9 

NNSW 

. 0 

.. . .4. . 

_ 5 . 

15 

1277 

NMAT: 

2 

NSECT: 


9 

NNSU: 

0 

5 

6 

16 

12J8 

N„HAJ: 

2 

N.5.EC T_s 


g 

NNSW: 

Oj 

6 

7 

1 7 

1279 

NMAT: 

2 

NSECT: 


9 

NNSW: 

0 

7 

e 

18 

126 0 

NMAJ' 

2 

NSECT.:. . 


9 

NNSW: 

0 

8 

9. 

19 

128) 

NMAT: 

2 

NSECT= 


9 

NNSW: 

0 

9 

to 
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233 333 339 359 

239 339 _J15l_3S<I. 


235 
... 236 

335 336 355 

.336 337.355 .. . .. ... 


237 
. 238 

239 

240 

337 338 356 

338 339 356 . . .. 

339 34 0 .357 

340 341 357 

- 

241 

341 342 358 


_242 ... 

342 343 358 


243 

343 344 359 


_ 244 . 

344 345 3S9 


245 

345 346 360 


2.46 

, 346 34 T 36Q 


247 

347 348 361 


- 248 

348 349 361 ..._ . 


249 

349 326 350 


_ 250 . 

.351 350.327 _ 


251 

352 351 329 


252 

.. 153 35 2 331 


253 

354 351 333 


.... . . 254__ . 

355 354 .335 


255 

356 555 337 


. 256 

357 356 339 


257 

358 357 341 


253 

-W 358 34 3 


259 

360 359 345 


260 

361 360 347 


261 

350 361 349 


_262 . 

. _GRQ_yP 3L.CXIJ VOLUTE 


26 3 

NSECT: 6 


264 

S10..554 578 _ _ 



265 532 55b 5S0 

2bb 539 .558_.582_ 

26 7 536 560 589 

_ 268 . _53.8_562._586 _ 

269 59 0 569 588 

2 70 .59 2_56 6_5.90 

271 549 568 592 

272 _ 546 S70_594 

273 598 572 596 

279 550, 57.4 598. 

27S 552 576 600 

..._ 276 Oja O QP 4 1 HO USING 

277 NMA T - 2 

... 278 NSECTi I 

279 ' 914 938 939 

.280 6R0UP. 5 INLET. VOLUTE 

281 NHAT: 2 

28 2 NS ECT s 1 _____ _ 

283 1034 1058 1059 

2.84 . GROUP 6 * AFT BEARING HOUSING 
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<185 NKAT=..l 


286 
287 
2B 8 
289 
29 0 
291 

NSC CT - 1 

1394 1395 1442 

1395 1396 1443 

1396 1 397. 1443 . ...... 

- - •• 

•- - - 

— 

. . — 

— 

... .. 

- ■ 


1397 1396 1444 
1396 1349 1444 







29 2 

1399 1400 1445 









,. 293 ... 

. .1400 1401 1445 ._ 









294 

1401 1402 1446 









.29 5 

.. .1402 1403.1446 









296 

1403 1404 1447 









297 

1404 1405 1447 








" * 

298 

1405 1406 1448 









299 

1406 1407. 14.48. 









300 

1407 1408 1449 









301 

1408 1409 1449 









302 

1409 1410 1450 









.303 . 

14. L a_l_4.Ll— 1 45.0. 









304 

1411 1412 1451 









..... 305 

.. ... 1412 1413 .1451 . 

, 









306 

1413 1414 1452 








" ■ 

. JQ7 

1414 .1415. J4SZ . .... 

* .**.*. k— — 







; 

308 

1415 1416 1453 








* * 

309 

1416 14 1.7 1453 









310 

1417 1394 1442 









. ... 311 

14 4 3 .1 4,42.. 1 39 5. 









312 

1444 1443 1397 








; 

. 313 

1445.1444 1399 









314 

1446 1445 1401 









315 

1447 1446 1403 








♦ - 

316 

.144 8 14 47 140 5 








■ { 

317. . 

1449 1448 1407 









318 

1450 1449 1409 









319 

1451 1450.1411 _ . 









320 

1 0 S 2 1451 1413 








♦ 

321 

1453 1452 1415 









322 

1442 1453 1417 








k ’ 

32 3 

NSECT: 1 









324 

1454 1442 1443 3 12 1 0 








* i 

325 

GRO(JP._7.* . INNER .5 .TAJ. OR . .. . 








; i 

326 

NSECT: 1 








* ■» 

327 

674 626 690 









328 

GROUP 8 ’ ROTOR AfT 









329 

NM A T - 2 









330 

NSECT: 6 









331 

1456 1370 1371 3 24 l 0 








- * 

332 

1457 1250 1251 3 24 1 0 









333 

NSECT: 9 










334 1458 1459 1460 I 24 1 0 

335 1483 1484 1485 3 24 1 □ 

336 “ 1506 1509 1510 3 24 1 0 

33.7 GROUP 9* ROTOR. PUD 

338 NsECT - 8 

,_339 153 3 _1_5 34 1535 3 1 2„J _0 

340 E43 

341 _ GROUP 1 J PUD BEARING SUPPORT 
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39 2 NBAU.1 

393 NSCCT: 13 

399 ...... m 36 39 15.2 2* 1 

395 NSCCT: 10 

- .396 19 62 63 15.2-29 1 

397 NSCCT: 7 

.-398 19 _l3V13i_l5..2_ZiU_L_ 

399 NSCCT: 7 

350 ... .62 66 67 63 2 .29-1. 

361 NSCCT : 9 

_ 352 _ 66 UD 111 87 2 .29. 1 

353 NSCCT: 9 

1 59 1 1 0 _1 3 9_L35-l.il ,.2, 2.9-. 1 

355 NSCCT :1D 

356. 110-13 9. 158. L82.—_ 

357 112 136 160 189 

358 11.9-1.3 6 _l 62 .186 

359 lib 190 169 166 

360 11.6—1.9.2 166— LEO 

361 120 199 168 192 

362 122-196.,! 7.0-199 

363 129 198 172 196 

369 126-1 50_1.7.9_ 198 

365 128 152 176 200 

-366 1 30_159.1XB_J.02 

367 132 156 1B0 209 

_ 366 GROUP 21. A 71* CM. FLANGE 

369 NSCCT S 13 

370 158 162 163 159.2 29.1 

371 182 206 207 183 2 29 1 

372 NSCCT.L 8.. 

373 206 230 231 207 2 29 1 

... 379 .230 .259 255 231 .2. 29_l 

375 230 206 276 302 1 1 1 12 2 

_ . 376 NSCCT :_l 3 _ 

377 278 3u2 303 279 2 29 1 


378 

278 326 327 

27V 

2 

29 1 

J79 

326 302 303 

327 

2 

29 1 


380 NSCCT: 7 

38 1 302 362 363 303 2 29 1 

... 382...., _ .GROUP 3*_EX1T .V.OLUTC 

383 NSCCT: 6 

- 3 8 9 3 62_3 86 3 8 7_.36 3_2__29 1 

365 386 910 911 367 2 29 1 

396.. 9lo_939 935 911. 2.29_1 . 

387 939 958 959 935 2 29 1 

388. .958 982 983. 959. 2. 29 1 


389 

982 506 507 

983 2 

29 

1 


39fl 

N St.C.1 : 9. 





391 

50b 626 627 

5 07 2 

29 

1 


392 

NSCCT?_5 





393 

506 530 S3 1 

507 2 

29 

1 


399 

NSCCT: 7 





395 

530 362 363 

531 2 

29 

1 


396 

_NSCCT.= 6 





397 

578 530 531 

579 Z 

29 

1 


398 

. ,._S59_530 531. 

555_2 

29 
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399 NSCCTr 13 

400 554 576 579 555 2 24 1 

40 J NSECT - B 

402 570 602 603 579 2 24 1 

403 ...... . GROUP. .4* .HOUSING . 

404 NSECT - 5 

.405 4 56 6.96 699 4 59 2 24 1 

406 69B 794 795 699 2 24 1 

407 . NSECT = 13 

408 794 BIB 819 795 2 24 1 

4 09 . NMM= 2 

410 NSCCI s 14 

41 1 81 8...B 4 2._B.!LJ_ B.1.9_2^ 2..4_1 

412 NSECT - 10 

... . Hi 3 642.866. 86 7-.843_2. 24_l ! 

414 866 890 891 667 2 24 1 

.... 415 NSECT =_9_ 

416 890 914 915 891 2 24 1 

4 U NS C CJJ=_6 

4 1 a 914 lolo 1011 915 2 24 1 

.419 . _ . N5CCT - . 8 _. , _ . .. 

420 1010 906 987 loll 2 24 1 

421 NSECT ... __ 

422 98b 962 963 987 2 24 1 

.4 2 3 N SCC. T.= _4 

424 962 938 939 963 2 24 1 

. 425 NSECT" J ... 

426 938 914 915 939 2 24 1 

427 NSECT-,13 ___ 

42 B 936 77 o 771 939 2 24 1 

429 N SC.C.T f 8 

430 770 890 891 771 2 24 1 

__ 431 GROUP 5.,!. 1NL£.T_ VOCU.TE 

432 NHAt= 2 

433 _ . _...NSCCt= 8 

434 1010 1034 1035 1011 2 24 1 

4 35 N5CC.T.E. 2 

436 1034 1058 1059 1035 2 24 1 

.... 437 _105 8 1082 .1083,1059 2„24.1 

430 1082 1106 1107 1083 2 24 1 

4 39 1106 1 130 1131 .1107 2 24. 1 

440 1130 1154 1155 1131 2 24 1 

441. .. 1 15 4 1_1_7B__117 9 1_ 1 55_2_24 .1 

442 1178 1202 1203 117V 2 24 I 

,443 _1202 1226 1227 12o3 2 24 1 

444 NSECT: 6 

445 1226 1250.1251 1227 2 24 1 

446 GROUP 6 • AFT BEARING HOUSING 

4 4 7. N H A TS 1 

448 NSECTr s 

._ _ 449 . 986 1010 1250 1274 

450 988 1012 1252 1276 

H5 1 _ 990 1014 1254 1276 

452 992 1016 1256 1280 

4 5 3 994 10 1_0 1 2 5 B_1 2 8 2 

454 996 1020 1260 1284 

455 -.99 8 _ 1 0 2 2 1262_1286 
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_10Q0_JO29_12k‘l_Ue6_ 


1002 102b 1266 1290 

1009 1028 1266 1292. 

1006 1010 1270 1299 

.1006 1012. 1272-1296 

NStCT - 9 

J-Z M_U50_125.LJLZli_2.J9_l 

1250 1296 1299 1251 2 29 1 

_NStC.T.?_.l 2... 

1296 1 122 1321 1299 2 29 1 

_ 1 122 . 1 199 _l 395..1 3?3. 2 29 .1 

NStCT - 7 

__1 3.9.9 ..1.91 fl_l.9L9_l.3J5_2_ *9 1 

NSCCT= 7 

.. 1322. 1396. 1397. 1.323.2 29.1 

1396 1370 1371 1397 2 29 1 

. GROUP. 7. .'...INTERNAL. STATORS 

NHAT - 3 

_NSE£T S _9 , 


722 690 691 723 2 29 I 

. _ NSCCT ~ 5 

722 77 o 771 723 2 29 I 

679..770 771 675 2 29 1 

626 696 699 627 2 29 1 

62.6_6T.9- 61S_62J_Z_2J. L 

NSCCT = 2 

.679 696 699 675_2 2.9.1. 

679 722 723 675 2 29 I 
. .722.696 699_.723_2_2.9 I 
NSCCT " S 

770 796 797 771 2 29 1 


796 679 675 797 2 29 1 

_62S _ 65.0 _6 5.1 _ 6.7J5__ 2._2 9 Jl 

650 626 627 651 2 29 1 

_GR.ouP_e.j_jiOTciB.jiri. 

1616 1(30 1631 1619 2 12 I 

_GROuP_J_J_ROJ.QILJtNP 

NStCT- 12 

1 539 _1 596 .159 7. 1535 


12 .1 
12 1 


1596 1558 1559 1597 
.NStCT ~ 10 ._ ...... 

1558 1570 1571 1559 2 12 1 
. 1 55 8_1 582..1S8 3..1S 59. 2 12..1 
1582 1599 1595 1563 


. NStCT: 9 

1582 1606 1607 1SB3 
.NStCT? 9 . 

1606 1618 1619 1607 


2 12 1 
2 12 1 


2 12 1 


09 NStCT? 9 


505 

1616 1630 

1631 

1619 2 12 1 

506 

• TBNI 



507 

350,361 

» 

■BOUNDRV* f lance nodi 

506 

.1959 

1 _ 

AFT CNO NOOt 

509 

1956 

% 

AFT SCARING 

_510 

1 .95 .7 


INTER NED. I A J C_3t.AJJ.NG_ 

511 

1983 

* 

INTER MEDIA TE ROTOR 

512 

1533 

S 

0% .ROTOR __ 


8 HON 
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.513. 

1618,1629 

158 

169 

170 

- 176 

698 
709 .. 

1 FOR UAR0_.6CMU.N0 


514 

515 

516 

517 
SIB 
519 

6 rORUARO CASC 

t . FORWARD CASC- .. . _ .. 

« FORWARD CASC 

1 _„FORWARD CASC . 

S 1 N 7 ERHCO 1 A 1 1 CASC 

1 1NICRHC0IA1C CASC 

.... ... - 

520 

710 

1 INTERMEDIATE CASE 


521 

„ 716. . 

» INJ,£RfltD_lAT ENCASE 


522 

* 


CNDMPFTP 

.ap.H.jj s 

N 0 ZZ L C, NO Z1 
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LMSG-liREC TK D 80 /JU/ 


Hf pLEtei.H 70?! •NO 2fLC (1,1. 9p.2t 

1 *<2« N02| OAM 

2 0 = 3 66 ■ A , MNAKt-C 

3 • ( I A0 j 

6 START 396 . _ 

$ TITLE* SSKE N02 


*129 N02| DATA | » 

0=366.9, HNANC =CC M ,M 1C0RE = 150000 
•«|A6> 

START 196. _ .. . 

TITLE* SSKE N022LI - MACRO ELEMENT 1 


CnONOTI 


I N 02 1 1 


1 29.6*06 .3 .29| 6*0-06 


2 .0166 .AM NANirOLC „ 






3 .005866 MOST 

SKIN 






* .000.916 ...ATX A' At SKIN 






JOINT LOCATIONS 1 


ELEMENT 

1 ***** 



FORMAT ?2_ 







* 







6 ••• 





• M 


6 **J C_3_A 1.11 II 1 LI 

A L CO 

0 R.D^XJLU t 5 

•*• 


6 •*• 







% 






..... . - . 

l. ,.*5.957.., o.„ 

. -119.576 

95.967 ... 

. 390. ... 

-119*578. 

18 

.5 ... RON .1 

19 95.326 G. 

-116.126 

95.3*6 

390. 

-116.126 

18 

« ROM 2 

37. 95.1.8.9 0. 

_S.1 16.77,0 

^.-*5.».1*9 

_3*0, 

-116.770 16 

9 ROM 3 

$5 99.630 0. 

-113.971 

99.830 

390. 

-113.971 


1 RON 9 

.13 99 .969 0... 

_- 110. 360. 

99.969 

3*0*.- 

-110.360 


6 RON 5 

91 99.197 0. 

-107.600 

99.197 

390. 

-107.000 

16 " 

» ROw 6 

.109 91.976 Q... 

„-J06.985 

, . 93.9.7,6 ... 

390.. 

-1060165, 


* RON 7 

127 93.99S 0. 

-102*965 

95.995 

390. 

-102.965 

16 

• RON 6 

.19.5 * 3jl 056, Oj._ 

•IJjtWJL 

93.05* 

3^11. 

-99.963 


5 RON 9 

163 *2.590 0. 

-96.961 

92.590 

390. 

-96.961 

ta' 

« RON 10 

.161. *2*0.33 Da_ 

-3F3.565 

. ... 82,033 

W0.il. _ — 

-93,565 

,16 

6 RON 11 

6 

PRtr 







NRCfr-l 1 1,196 



FORM 

2 

1_ 2 

JO.. .. 0. .,-112.576 

FORM 

1 

2 . 1 

.3 -1 . 1. 

FORK 

2 


— T.»Wl/.._jO* 0 . rl T 9 1 . 7 ._ 


.9362 0. 0. 

1 .<191 „ 0. . ,0». 

1.169 o* 0. 

L.169 a, o.._ 

1.2*5 0. 0. 


-3 -.9362 

-1 -3.091 

-1 -1.169 

-Zl =1 a 1A?_ 

-1 -1.295 


7 -1 ,-1.927 o* 

0. -1 

8 -1 -1.562 0. 

0 . -1 

.9... -1 -1.610 ,0. 

0 . -1 

10 -1 -.623 0. 

-.1 - 

Jl r 1 -.823 n. 

-.1 1 

BA 



E_,J._ .686 _.T9S 
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5 7 

58 

59 

60 
61 
62 

_63 

69 

65 

66 
67 
66 

. 69_ 
TO 
- 71 
72 
7 3 
79 

75 _ 

76 

77 
76 
79 
00 

. 8.1- 
B2 
83 

89 

..85. 

86 
—8 7. 
66 
69 

90 
9 1 
92 

—93. 

99 

95 

96 

97 
96 
99 

1UQ 
101 
102 
103 
109 
105_ 
"i D6 

107 

106 

109 

no 

in 

112 

113 


. JUUE 
1 UBE 
TUBE 

tube 

Cl VN 
GIVn 
-CLVN_8_ 
tube 9 
TUBE . 10 


2 

3 

9 

5 

6 . 
7 


.666 

.716 

.716 

.686 


■7 66 . 
.766 
.766 
.860 


.03686. . 1, . .03686 l 1 328_ 
.02390 1. .02390 1. .1237 

• 05.7.5.3 1, .057 S 3 1... ,.18..7_I_ 

.7938 . 62021 UUHHY 

. • 79 38 —..62026 . DU««X ... 

GIVN 11 .1091 1. .0752 1. .1193 .1893 
-GIVN . 12_ ,1912_1. .1135 l... 1609 .3097 
Cl VN 13 .2588 I. .1999 1. .1859 .9032 

_Q N i 9 332 6_1 j.l 6.07_ 1.. .2 2 2 7 . 513 J„ 

GIVN 15 .3696 1. .1999 1. .2967 .5690 

GIVN ..16 .5892J. .3215 1 .. . J736. .9626 

GIVN 17 .9920 1. .2933 1. .2836 .6853 

-GIVN— J8 . ,5083 1... .2900 1. .3356-. 7993 
GIVN 19 • S3b9 1. , iij95 1 . .3528 .8959 
J»,I.V.N_2 0„. .7.8 3 6_1 ... _. JCt 2 5 _ 1 . . 677 0 J. tj l 0 
SHELL SECTION PROP 
.FORM. UNCOUPLED .... . _ 

1 15.07 9.66 15.05 0. 

1.991*6. • 3 10* b. 3.109*6 
98.8 1125. 7999. 0 . 


.07372 

.09780 

jiL5L_ 


uO.720_»Qj2_Q»_ 


0. 0. 9.399*6 9.399*6 9. 
0. 0 ...» 310*o — 

0. 1312. 


399*6 
.5-*9.M*6. 


J A?_.J6_2.Q...88_0p . 07 Q. Q . Q. 5.99?*6 5 .999*6 

.978*6 .088*6 1.937*6 0. 0. .088*6 

3’. 2— 1727. J 1 99 5. . _0. 0. 2015 •. 

3 86.71 28,99 59,76 0. 0. 0. 9.898*6 9.898*6 9.898*6 

_.396*6 . .0606*6. 1. 053.*6 O.—O-.,. 0606*6 ... 

39.5 976. 6971. 0. 0. 1139. 

9 8 6,21.2 5.91 . SO. 88 0 . C. 0. 5,9 67.6 5. 9 *j6_J 5 «_9 62 ♦, 6_ 


,398*6 .0669*6 1.158*6 0. 0. .0869*6 

_55. _ 1807... 1 1990.__.0... 0._2 1.08. _ _ 

5 19.96 10.27 15.56 0, 0. 0. 6.822*6 6.822*6 6.822*6 

,2.005*6 .32.7*6. 2.920*6 Q. 0. .327*t»_ 

78.1 2711. 17997. 0. 0. "3163. 

_6 19. 99 9 .67 15.1 s_0.,_ 0,._0.— 1 .691*6 7. 69 1 «.6_7.691 *6 

2.008*6 . 333*6 3.038*6 0. 0. . 333*6 ’ ~ ~ 

,10.8.2 - 3858.. . 25613. 0.. ,d. 9501. _ 

7 5882. 30.86 23308. D. 0.~0. 7,V91*6 7,691*6 

. ,U05I *6 .0699 *.6 .9J2*6 0* .0. .0699*6 

35.3 1106. 7353. 0. 0. 1293." 

_W J 1 ..0 2 8 8 . 0J-3-8 .,0096 jJ) 106 .026J„_.0271_ 

rORM ISOTROPIC 
a .05 0 
9 .0957 


7.691*6 
0 13.5_ 


. 1 

.060 


10 

11 

6B 

1 3125.: 

0. “1500. 

iSOQ. 0. 

Q •- -0 . 0 . 

t 

s 


0 . 

0 . 

□. 

0. 


3125. : 

2350. 

0. 2350. 

0. 2350. 


0. 


3125. 


♦■»»»»<■»» *«♦ * ♦«« ** »» »»♦» »»♦♦ #*««*» 


99* 

9** 


.N 0 2.1 B 0 U.N O R Y. CONDITIONS 


e •* 
*•* 
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I1T CONSTRAINT DEFINITION I 

- a* I . . NONC^r FREE. STRUCTURE 

Ilf RflAS 

120 XH. .iOQZ59jjQOZ59 _ 

121 REPEAT II It 1 0. 0. .1105 

122 *IELO> 

123 t 

. 12 ** | . •**«*«< 

125 I •** 

1 2 7™ *" •«* 

:28 * . 

129 » 

131 NRCFsz’ 

_L32 NNSII :2 


.QJLXJ.. n.l X JL -0 -N •••_ 

• ** 

»•••*••• ***«*••*»«.«*•*.«*»*_ 


133 NSCCTS20 r N0FFr|0 » j 2 

. 139 -.NNSN=0 , 

135 NSCXT -19 I N0FFS9 t 109 110 

. 136..... I 

137 C9I 

-.1 3#. G»?0UI»_li_H.ft21_ELAU_tLCII£.NW 

139 NSEC f ;7 tNNS9=9 

190.. NSECT?6...jNNSy = J 


191 CROUP 2* N021 OVERLAY 

I. 92 _ NSCCJ * I0_«.NNJJ1S0..„. t I 

193 INSECT :| I tNNSMSO f 1 

J. 99 Ji«M Ij.l LJ NI»M54__« J 

195 NSECT'6 tMNSUSO t 9 

..196 •l.U.NL 

>97 1 • t e 

191 111,191 

199 • 


.10.9.....127 120 110. 


n f.l 12 T.9 2 u 1. 

91 109 110 92 2 »• 1 


ENONOZi 
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._MF_ttLf...tBLN202.*NaZZLE.l U.NQZ2 

1 *12 9 N02Z DAI * II CNDN0Z2 

2 . G=386.4,MNAMt=CCM.MIC0aC=1500OQ .. — 

3 *U»BI 

... 4 ST. Aft! .162 - - - -- 

5 T 1 1 l_t ’ SSME NOZZLE * MACRO t'LCHENT 2 TNOZZT 

6 MAJ £ ____________ 

7 l ZV.6»06 .3 .297 6.0-06 

8 _ NSW _ _ 

9 I .OS 

10 Z .01 BS .AFT MAN JFOLD 

11 3 . 0058b 1 HOST SKIN 

l Z 4 .0 OJL 9 -l>- AFT BAY SK I N _ 

13 JOINT LOCATIONS t ***** NOZZLE MACRO ELCMEN T 2 


14 
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54 

TUBC 1 .686 

*795 








55 

TUBE 2 .686 

.766 







' 

56 

TUBC. 3 .716 

.766 





















n 

» t 

i i 
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5 7 IUML_a 1.7 16 066 

5# TUBE 5 .60b .060 

. .. 59 CIVN. 6 ...03606 „ 1. _ .OJ606_ .1,. *1320 .0*372 

60 C1VN 7 .02390 I. .02390 1. .1237 .06700 

61 filYN— 0 .05 75.3 I. ,„.JJ575J_ 1 ■ .1077. ..J1S1 

62 TUBE 9 .7630 .02020 DUMMY 

6.3 TUBC LO , 79 3* .020 2*__0UWIT 

69 CIYN tl .|0«t I. .0752 1. .1163 .1093 

65. . CI.VN — 12—..1912 -1. .1135 . 1 .„.i609._. J097 

66 CIVN 13 .2560 1. .1666 1. .1059 .9032 

— ... 6 7 GUN. .1.0. .3326_1.. . 1007-1. ...2227— .5133 

60 CIYN 15 .3696 1. .1999 1. .2967 .5600 

6.9. ftl>N_JA_.50.92_l JL _ f J2i.5j.L A 3.I3.6_ JL 9.6jL0 

TO OIYN 17 .9920 I. .2033 1. .2036 .60S1 

- -.71 OIVN. _18„, 5063 _U .. 2 90D l .-.J356-OJ99 3 .... 

72 G1VN 19 .5369 I. .3095 1. .3520 .0959 

.. . ...73 CIYN 20-. 2036. 1. . 0 725. 1.. . 6770-3. 61 1. 0.-=.0720 ..0 72.. n*_ 

79 SHELL SECTION PR OP 

7.5 LOBB UN.CQUPLXJD 

76 1 15.07 9.66 15. OS 0. 0. 0. 9.309*6 9.399*6 9.399*6 

77 1 ..991*6 . ■ 3JO«6 3 . 109*6 .0, . 0,. .310*6. . 

70 90.0 1125. 7999. 0. 0. 1312. 

79 —2 62. .76-20. 00, 00. 07_0. Q»_0 . -5 .0A8.»,6. 5.099*6 5.991*6— 

00 .970*6 .000*6 1.637*6 Q. 0* .030*6 

81 — 62 . 2 — 1722._u.995,. 01 * Ot_ 20 J.i* - 

02 5 06.71 20.99 50.76 0. 0. 0. 0.000*6 9.000*6 0.696*6 

.0.3 .306*6 . 0606i6_l .053 *6 0.-0... .060616 

00 39.5 976. 6971. 0. 0. 1139. 

8 5— 9 S6..2 I 25j 91-50. 00. 0.. 0.-0.*. 5,?b T-.0..5.»07*6-5, 967*6 

06 .308*6 .0069*6 1.150*6 0* 0* .0069*6 

07 55. — l_8.P.7j> — U229.-.-P.-. .0 2JLO.0.* 

00 5 19.96 10.27 IS. 56 0. 0. 0. 6.022*6 6.622*6 6.622*6 

„89 2 .0,0 5 «.6_, *J 2 7ju 6_2 .j?20 *6 ..0.*-.IL> _.J 2 7 *.6 _ 

90 70.1 2711. 17997. 0. 0. 3163. 

_.91 6 — 19.9.0 .9.0.7_15-.15 .0. O... O.- 7.60 1*6-7. 601*6 7.69 1*6 

92 2.008*6 .333*6 3.038*6 0* 0. .333*6 

9.3 190^2— .3850.— 256.1.3., -J1..—O a _-0_5OA* 

99 7 5002. 30.66 23308. 0. 0. 0. 7.691*6 7.691*6 7.691*6 

.95 .0051*6 .O60.9.J6 ..9,72*6 0. 0. .0609*6 _ 

96 35. 3 1108* 7353. 0. 0. 1293. ' 

, 97 U(U;.O2O0 .0130 ...0090 ,0106... .0261 ,0271 .0135 

98 FORM ISOTROPIC 

.... 99 6 ,050 — 

100 9 .0057 

101 -10. .1 - 

102 11 .060 

—103 BB— ._ _ 


100 

1 

312S.t 

0. 

3125 

. » 0. 0.31 25. 

.. ■ — > — .. • — • 

—.105 

__ Qj_ 

L5.0.O 

»_.A* 

2350. ... 


106 

1500. 0. 

0. 

0. 

2350. 


—107 

.. .0* 

0. 0 

• o.._ 

C. 

2350. 

* 

106 

1Q9 

% 

% 






110 

% 

~**V 




*** 

.HI 

t 



0 

BOUNORr CO 

NDI T I 0 $ •** 

112 

» 





. *•* 
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u v % ... 

115 CONSTRAINT DEFINITION I 

116 *. ••• .NONE. FRCE. .STRUCTURE.. . _ .. 

JIT * (ELD • 

i iv i 

1 20 t M» *•* 

121 S •*♦ N 0 2 A ELEMENT DEFINITION 

123 I ' »M M «m MtM7nT«V« mi7«» m«Tmm «M t *«t • mmV«« 

125 E21 ~ 

1?6 NRCF=2 ______ 

127 NSECT=I4 : NQFFS4 i j 2 2 IS * RON 27 

128 N $£ C Tj: LJ_ lN 0£F?J t 7.3 7J» 2. 18 . ROM — 3.1 


12V 
130 . 

l 

C4J . _ . 








131 

GROUP 1* N0Z4 PLATE CLEMENTS 







132„ 

NSECTil tNNSN=3 . 

1 

„J9 

20 2 2. 

18... 

4 


133 

NSECT "2 tNNSU=3 : 

73 

VI 

92 

74 2 

18 

4 


. 13V 

..„.GROUP 2?_N02V...0VEBLAT _ 

__ .. 


- - , . 

. ... . __ 



, 

„ . . „ .. . 

135 

NSECT:# :NNSU=0 J 

1 

19 

20 

2 2 

18 

4 


136 

_ NSECT = 9_. jNNSMIQ. l „ . 

7.1 „ 

..91. 

92 

_.T4 . 7. 

. iJB . 

9_ 


IJ7 

• 10NJ 








138 

1.18 








13V 

145,162 








140 

* 




ENON.OZA 





RPRI'S N022LE.N025 
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^ 0 UjrBI.N?Q 2 *N 0 ZZJ..EJU LAP 2.5 

1 *129 N02s 0*1 1 II ENDNOZS 

2 . 6:386.9,HNAMC:CEM t HlC0RC:i30DQ0 ... . 

3 * 11*01 

* .... ST ART 126 . ... 

5 TITLE* SSME NOZZLE - MACRO ELEMENT 5 INOZSI 

0 MM C .. 

T 1 29.6*06 .3 .277 6.3*06 

.* NSW _ ... _ 

9 l .05 

10 . ,2 .. .01 Bt AFT MANIFOLD . _ 

11 3 .00586* MOST SKIN 

1 2. .9 ,0009.7* __*FT_BA.T...SKJN_ , 

13 JOINT LOCATIONS t •••*» NOZZLE MACRO ELEMENT 5 ••••• 

I* F.0RHAT.*2 ... 

15 * ' 

16 * ♦ ******M*.***.M*A*»******_*.M.*.*** **•*♦••.••*• *•>••*• •_*•**•*• 

IT « ••• **• 

10 * fULJ — l_M.O_R_l_C.A_l L 0 0 R 0 1 N A T E S »f 

19 ( *•• ,M 



— - 22 A 21.583 — 0. ..r 27 *125 21.5*3... 3*0. *27.125 1* *_._ROW_ 35 

23 * 9 20.9*2 0. *20.915 20.9*2 390. -29, 9*5 IS I ROW 36 

... . 29 3.7__ — I9._9.5D 0jl_^2Z..5J2 J9...950 59 0. I* *„ RQW 3 ? 

25 SS 1 • .383 0. -20.909 18?3tt3 390. *20.909 1 * * ROW 38 

26_ 73 — 16.750 D. r 19.000 _16.».75a 390* _j*l*»000 1 * t _ ROW 39 

27 ’* 19,333 0. *13.922 19.333 390. *13.972 1* t row *0 

29 — * 3.000 0, _ *10.000 11*000 3*0,. *10.000. 1* «_ .ROM 91 

30 JRtr _ _ 

il NREFs-l I |,|26 

32 MRCr 

33 rORM ?' 

3* |_ .2 0, 0.._:I12.5V« 

35 FORM 1 * 

36 2 1 3 *1 1 . 

37 FORM 2 ~ ' 

38 3_ _|_ _0. 0. 0. _ 

39 8 RL " ~ 

90 1 -1...-.7917. „0. ...0.._-l_ *,7.9.17. .0... 0. _ _ 

*1 2 *1 -.9362 0 . 0 . -1 -.9362 0 . 0 . 

92 3.. r l “l.«.Q9.1._P,._P., _ -1 -1,09 1 0. 0 . ... __ 

93 9 -I -1.169 0* 0. -1 -1.169 0. 0. 

99 S_ = 1 r 1 . 1 6.9. _Q » 0* -.1. 1 69_ .0 . 0. 

95 6 -1 -1.295 0 . 0. *1 -1.295 0. 0. 

-96 ..._7_ -1. . rl. 927 . _o,.- 0 *- Tl . *1.927. „0. _0. - _ 

97 6 -1 -1.562 0. 0. -I -1.562 0. 0. 

98 — 9 — rl :JL»61Q — O.„0. zl rJ.61Q 0. Q. 

99 10 -1 -.823 0 . -.1 -1 -.823 0. -.1 

50 U_.rI_r.B23 0. -.1 1 0. 0. 0. 

51 0A - ~ 

52.. TUBE 1 .686 .795 

53 TUBE 2 .686 .766 

_59 TUB E 3 . 716 .7 66 _ _ 

53 TUBE 9 .716 .766 ‘ " 

56. TUBE 5 .68_6_ _.86Q 


* 

2 


w 
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„ 57 

—01V.N- 

_6_ 

.*036 06 

1*. -.03686 L. .1328 .07372 . 


58 

G1VN 

7 

.02390 

1. .02390 1. .1237 

.04780 


59 

. GIVN 

8 

.05753 

1. .05753 I. .1877 

.1151 .. . 


60 

TUBE 

9 

.7438 

.82025 OUNHT 



61 

TUBE 

, 10 

■ 74 38.. 

.82025 „ OUHHV 



62 

GX VN 

11 

.1041 | 

. .0752 1. .1143 .1893 




— ' * J 51 VN — 12_» 1 35_L*_.l.609_*J04T'. 

6*) 61 VN II .2568 1* .1444 1* <1859 .4032 

65 61 VN „14„. S326.a.~* 1807 l. -*2227 .5133 

66 GUN 15 .3646 1. .1994 1. .2467 .5640 

67 G I V N — 16 .5892-1. „.J215 ,1 .,..3736, .9628 _ _ 

*>* C2VN 1 7 .<t420 I. .2433 1. .2836 .6853 

G *V-N LB_.508 3_J_^„, 29U0_J-*_»3JS6_fcl9SJ_ 

70 61 VN 19 .5364 1. .3095 1. .3526 .6459 

71 — OIV.N .20. .2636 ,1 .... .4.725, 1.-. 67.70-3*61.1 _0.. -.0.720. .072,0.. 

72 SHELL SECTION PROP 

73 rOR*— UNCOUPLED 

74 1 15.07 9.66 15.05 0. 0. 0. 4.344*6 4.344*6 4.344*6 

75 U.9.91 *6_. 310 t,6.,3..lQ4 *6. 0...0„_.3 10*6 

76 48.8 1125. 7449. 0. 0. 1312. 

.. 77 2 . . 62.76 20.88, 40. 07. D.,0.. 0. 5.49,9*6 5.499*6 5.499*6 

78 .476*6 .088*6 1.437*6 0. 0. .088*6 

7? .. 69.2 .1727. .11445. 0. 0.- 2015. .. 

40 3 86.71 28.49 54.76 0. 0. 0. 4.848*6 4.848*6 4.848*6 

81 — .346*6- .0606 *6 — L. 053*6.0._ 0-»_»0606*,6 

82 34.5 976. 6471. 0. 0. 1139. 

83 4 86.21. 25.91, 50. 80 O. D.. 0.-5.967*6 . 5.967*6 5.967* 6 

84 .348*6 .0869*6 1.158*6 0* 0. .0869*6 

85 55.. 160.7..-.-11990. 0. „,,0. _21,C8.. 

06 5 14.96 10.27 15.56 0. 0. 0. 6.822*6 6.822*6 6.822*6 

BI 2».Ofl5i.6_ 1 J2.7„‘.6-2,-92JJt6„Q. t __o J „. l 3.2.L»^ 

88 78.1 2711. 17997. 0. 0. 3163. 

89 6 1_4 *91. ?j.8X J.5...1 5 .O...Oj-.Q»_ 7-,6.4 l,*6_7..64l *6_I, 65.1*4. 

90 2.008*6 .333*6 3.038*6 0* 0. .333*6 

91 108*2 — 3858,. — 25613* __ 0. 0. —4501. 

7 5862. 30.86 23308. 0. 0. 0. 7.641*6 7.641*6 7.641*6 

—93 *i)D.5JL*.6„j»JD6.4J^6. .».9.7.2-*A_0 *_fl.*_* 064,9*6 

94 35.3 1108. 7353 . 0. 0. 1293. ~ 

’5 ... 8* 1,1 • .02.88 — ,. 0138, *0098..„ .0106.- .0261 .0271 .0135 

96 FORM ISOTROPIC ~ 

97 8. —.050 

98 9 .0457 ’ “ 

Tod n *o6"o r 

101 DO. 

10* 1 3125.: 0. 3125. : 0. 0. 3125. 

103 0._ -1500. 0. 2350. 

104 1500. 0. 0. 0. 2350. 

A P 5 0 . fljt. 0 . 0. 0. 2 3 SO. 

106 S " 

107 | *****•*****••••••**••**••••***•***»****•*•**••******«*»** 

108 5 * ' - . - . 

109. 5 *** N . 0 .2,5 B- 0 U_N D..R » __,C 0 N D I T 1 _0 N 5 

110 S • " **• 

Ill f ** ******* ** .:***♦ ♦■♦■*♦*.*,****♦♦.*«*♦*»♦»*«♦♦♦♦*•*»*»♦♦*» 

112 * 

113 CQNSTRAIN,T_PEF1NIT10N.) 
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111 

2CRO. L.2_.I 0 & 6 . 



m 

116 

11? 

U8 .. 
119 

120 

109,126 

- RMS 

CM .00259, .00259 \ 

— REPEAT 16 .1 .1 _73,.,531 , . . 

•ICLOI • 

- . ■ - 

- - 

121 

... 122 . . 

. . * . . ........ ... 


***** 

***_ 

121 

126 

125 

126-— 

> «•* N 0 2 5 CLENCH! 

— -8 ••• . -. . . ... ... „ 

DEFINITION 

*•• 

.*•* .. 

*•••• 

127 

.. . 128 _ 

C21 

NRCF si. . .. 



129 

.... HQ 

NSECT; 1 2 t N0rr=2 i | 2 

NSCCTsll _i..NaEFsi_ 1 71 7.6 

2 18 * ROM IS 

.k .18 . 1. ROM 10 


111 

.-132- 

i 

.Eli _ _ ... 



Ill 
III. 

CROUP 1* N0T5 PLITC CLCNCNTS 
— NSCCI :2 ...tNNSWs] j_. .1 „ . 19 

. 20. - 2, - 2 18 . 6 


115 

... 116 

NSCCI-1 (NNSHSI l 73 91 

CROUP . 2 * ^NQ2S -0 VCULA! 

92 76 2 16 2 


1 IT 

118 

NSCCT S9 iNHSMrO i 1 19 

- •(ONI 

20 2 2 16 1 


119 

wo..,. 

1,18 

10.9,126 _ . _ 



Ill 

* 

CN0N02S 
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aOAlA.L-SSHQ. 

OAT* 90 1 SL 79? 9 09/2978) 15tlO«53 111 

1. iRUN»/R SSHS1 ,SC089a93010S.KFOLC7BlN202, 30,5000/5000 — - 

2. S*SG,* P r. 

..... }. ABRUPT .PRINT8/PF .. 

it. atSG'A KirUNBINI96«CAlPRS/lDRARR. 

s .. a A S 6,.*_M£R0 

a. aocLETc.c ss«i. 

. 7. .a»so,op sshi, , r/.5/E0s/>o.. ... 

§. trace ssm. 

._ 9. acxutto. ssm . _ .. „ ....... ... 

10. 8*SG,A SSHl. 

_i i , „SASG J »_5Snj,. 

12. a*SGt* SSH9. 

13. iASG. A.SSRSl. , 

19. a*SG.» SSH6. 

IS. aust_j.pt* . ,K1/.L1NB1N1.96*E AL.PAS 

16. aUSC CAL028..HCPROC2. 

IT. aUSt-CiLOOWSSKl^ — ~ — 

18. aUSC C AL003. • SSHS . 

19. aUSC_CAL 009 .,SSH«» 

20. aUSC CALOOS..SSHS. 

21. AUSC-C AL0Q6. «SSH6 . 

22. RASGf A SS«0. 

23. , a ntlA.nL.ssmL. 

2<t. aCNO 

25. AXQT-.Ul , 

26 . *cn 1 S 0000 

.. „ 27. .915.TS_0A7.A1.. ENOS 15 

28. S SSN HGN.HCC«N02ZI.C*HPFTP«HP0TP 

.29,. JS 6... H UO Ri J=150 DJUQ ..S.tS_-q 

30. 9<tABI 

3 1 • StARl_1.9l : 

32. ALTRer 

3). Z-JL—iHS •__Z_90». 3--0.__rl5.T75 U*0 _ 0.0 8..NCC/HGN 

39. 3 1 -95. 2 80. 3 0. -17.992 -18.03123 -18.03123 8 HPFTP/HGM 

__S5.» Mlt.s_.ai =.HP_e te_u tscf. : 2.1 

36. ASTS ALTRCFll URPMP ALTRCMll 

_ 37. 9_l_-95_,_ 2_100ju 3. 0,._?20,282 „ _ 11.5009. 17.5009-.* MPO.I.P./.HgR 

38. 5 1 -95. 2 90. 3 0. -92.997 U. 0. 8 HCC BASIC 

39, 6 1.-95. _2..90« .3 0. ?3S.3S2 U. 0. . 8 NOZ BASIC 

«*0. 7 1 -135. 3 10. ? 90, -99 .5131 20.522 20.527 8 HPOTP BASIC 

9 1. JLOCi F.ORM A 1X2 _ 

92 . nhcf=z 

93. 1,10.9875. 0.0,t5.7*10. 9875*330. ,.-5.7,12,1 8 MCl/HGH INTCRF ACC 

99. 37,0. 15.775 * GINBAL POINT 

9,5. NRCrs). . ... . .... - 

96. 13, 8. 85,0. 0,-3. 79, 8. 85, 330. ,-3.79,12,1 8 HPFTP/HGN 1NTCRFACC 

,9.7j> NRex.=9 

98, 25, 7. 9625,0. 0,-7. 63, 7. 9625, 330. ,-7.63, 12, 18 MPOTP/NGh 1NICRF ACE 

99. _„NRCF=5 .. .. 

50. 38,13.0,0.0,-2.355,13.0 , 390., -2.355, 18, If HCC/NOZS IN NCC COROSTS 

. ..51. NRCF s6 

52. 56,21.583,0. ,-27. 125, 21. 583, 390. ,-27. 125, 18,1 8 N025/N0Z9 

* 3 * 79.30.709 D., =AG...?,85 30,7.09 3fto.__-98.985 __1,8_1 ..*N0Z9/3 

59. 92, 37.2QB 0. -70.585 37.208 390. -70.585 18 1 8N0Z3/2 

5S.„ HO.gjtZ .033 Q,_-93.S8S 92,033__ 390... -93.585 _18 l. 8N0Z2/1 ... . 
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_56 . I HUM* A5JL-JB..- 

Mcr:] 


-itt . st b <ts -i 1 *, iT.a,u.i._««flii-aoj.to* 


58. _ .. 

- 166 

6.2 - 

0.0 . 

. .35 . 

-.6.2 

.270.0 .35 

59. 

ISO 

§ *6 

0.0 

-15.35 

5.6 

27U.0 -15.35 

60.- .._ 

-1.56,... 

-0.0 

.0.0- 

_-Si,80 - 


J:16S*L.0N HPriP. - 

b 1 • 

155 

0*0 

0.0 

-29.50 

8 

J: 1656 ON HPFTP 

62* 

lifc n.o n.o -26.60. 


.USJ653 ON—MPFJP 

63. " 

157 

o.o 

0.0 

-16.20 

8 

J=1683 ON HPFTP 

b*» 

156-.. 

0.0 — 

0.0 

-7.65 


J=1S33..0M MPF. VP.. _ 

6S« 

159 

0.55 

0. 

-.9 0 

.65 

330. -.9 12 

... . 

8 ... 

... .. . 

. . .. _ 

- . 

- 

. . * . . . ■ — — 

67. 

8#**< 







« .. I ... .1=156,166 ,170, 
6 > J=69t, 706,710. 


1 76. ON MPrt 
716 ON MPF T 


1616 THROUGH 1629 ON HPFTP 





»»«>>»»«» ♦ 


HIGH PRESSURE OXYGEN TURBOPUHP 




72. _ .6 — . — ■ .... . ■ - ~ — — — — ■ — — — • 

7J. FORMAT =1 

Tli NRCCxI * — - 

75. « 

76. Ul r25 , 566 _2 1.716 „1 5. IS 2 S_.S 1 1 _IN. J4P0 T R.. ». -269T..1N_PLQ.T_.S.T S 

77. 172 -61.396 17. SIR 16.SSB > 279 IN HPOTP , 2660 IN PLOT SYS 

TB. 1 71 -6Q,61B„23, 216— 16.656 8. _ 316.. IN HPOTP. ,_2S06_IN_ PLOT..SY.S - 

79. 17*; •39,89 J 23.S3S 22.759 « 362 IN HPOTP , 2568 IN PLOT STS 

BO. J>15 -60.818 UlOM 23.218 I 9O9_JJt_MP0.tP_^-25S0_lNJU.01_ilS 

•1. 176 •27.789 22.032 21.256 S 667 IN HPOTP , 2653 IN PLOT SYS 

B 2. 1 1 7 -29 .360 1 5*61 1_1 5.035—1 555_IN_HP0.Tt_j_2 7.6 1_J NP1-QT_S3S 

«3. ITS -28.566 15.352 21.716 8 597 IN HPOTP • 2783 IN PLOT SYS 

86,._„__1T.9_jU 6-.*JU1-35.*01^0.55I— 8 — liQ_XN_MPOTP_._Jf 16_lN..P_UU_iY.S 

85. 180 -25.568 15.666 15.696 8 736 IN HPOTP , 2920 IN PLOT SYS 

86 . 181 -26,960 20,557. 1 5.6 0T_8_I36 _IH_HPQTP. 1 .2 925_IN_PI,PJLJ1S 

87. 182 -26.332 20*519 20.519 8 762 IN HPOTP , 2928 IN PLOT SYS 

88. 183 -1.9,6J98_J S..76*L. 1.9 .8!S_B e5.8 .l7i_HP0TP_,_ 3O9O IN PL0:_.SYS 

89. 186 -15.665 13.810 13.810 8 658 IN HPOTP . 30*6 IN PLOT SYS 

. 90. . „. i 85..-16.698..J9.865. 13.766._.6. 862_JN,_MP0TP .. . 3o66. IN_PLOT .SYS ... . _ . 

91. 186 -1 3.951 19.799 19.799 8 866 IN HPOTP , 3052 IN PLOT STS 

.92* 18.7 rJ tr 52.6_J1 MMJta * 23 S_»_91 ?_J R...M po t p_, __S 1 09_I N_ P.L9 LAW ‘ - 

93. 188 -20.218 16.621 16.621 8 922 7" HPOTP , 3108 IN PLOT SYS 

99. I69.„_ij 9, 5.26—20.2 35—16.. 5.18 8. 9.26_li»_HP0TP_«._3H2._IN_J!L0J_5.Y5 - 

95. 190 -18.829 20.192 20.192 8 930 IN HPOtP , 3116 IN PLOT STS 

9 fc* 19i_ -23*906„17..953^17...953__6_1O33 _IN.hP0TP_._3219_1N-.PL0t..S.TS„ - 

97. 192 -29.I7S 18.610 18.610 8 1036 IN HPOTP . 3220 IN PLOT STS 

96, 193__z.l9.61,T_15!..eBI_lJL.887__l_iG6e_XN_HP0IP..-._J25j|_IN_PJJ>-T„5jr5 

99. 8 

luo. „jref - 

101. NRErs-2,1 ,12:37 8 

J02. NREF.=-l!l3,26 8 - 

103. NRErs-6 1 25 .36 8 

_106. NRE7.-.:5j38j55. 8 — 

IDS. NREF s “6«56 »16 5 8 

106. Nfi(£F=-3.J_166.1S3.l 159*170.8 FOR MPF TP - 

IDT. NREP- 3 t 156,158 8 FOR mPFTP 

100. NREt=rT.i .171,190 8. FOR HPOTP CASE . . 

109. NRFFS 7 : 191,193 • 8 FOR HPOTP SHAFT 

111. JSCO ~ 

1.12, 37.. 13/36,1/12, 1667193, J8/16S. _ _ - _ 
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.113,.. . 

• 

114. 

CON si 

115. 

...# ENOSYS 

116. 

•(10 SJC NUN II 

_ 117, 

. .l:2:3:4i5»6»7:37 

tie. 

13:14:15(16:17:16:19 

119... 

2 5 :26(2T.i 26 (29. (.10.1 3 3 

120, 

12:11(10(916 


_ . 12**.- 24(23(22(21(20 .... 

J 22. 

123. *110 SdC.HPOTP. T.i ._ - 

124. 171 tlT2i 1731174:175 t 176 1177:176 tlT9t ISO tieit 182 

125. lUJ5.Ui.OS UUU I2U23 13 — — _ ~ . 

12b. , 16J:I S4:165tl 66 (167:166 <169 1 19 0:19 It 192: 19 3 

127 *110 SJC..NCC .5.1 

126. 1(2(3(4:3(6(7:619(10(11(17 

129. 36i39(.4iU.4 1(42 (43 <44 14 5 :«6 t 47-146149 ISO: 51 (52 i.5J:34 :S5 — '. - - 

130. *110 SJC HPPTP tl 

131. 1 3 1J4.(.13.L16.1JL7 1 18.( 19.:.20 (2i.(22x23.(24_li..3SQ_JHR.0IICN_36 10N_MPXJi’- J HG(LJlHIX8e.*CC 

132. 154(155:1561157(156 • 1454,1456.1457,1463.1533 ON HPrTP 

. .. 133... » THE. ADOVE_AR£ . APT .END. AP.T BEARING. INTERMEDIATE BEARING, INTERMEDIATE ROIOR,ON ROT 

134. 159(160: 161:162:163(164 H6S (166 (167 1 166(169:170 6 1616 THROUGH 1629 ON HPPTP PORUA 

135. .146:147x1463.199 .5.156 ,164.*l70,.lZ4. OH-MPF TP. -FORWARD .CASE : 

136. 150(151 1152(153 6 696.704,710,716 ON HPPTP, INTERRED! ATE CASE 

11 7. *110 S jt Hfta 61 , ___ 

136. 56: 57: 56 (59(60(61 162 <63 (64(65 (66:67 (66(69: TO (71: 72 (73 

139.* 36(39: 40(41 (JtllULlAJUlS (_4 6 a*lZjlA0J 19.1.50 < .51 l52.i 5 3( 54(55 

140. *110 SJC N024 61 

L4i.» 79_i.75J.76J.7.T.il0x7.9j8Qx61 (821*3x64x051 66jfl_7.I J aBxB9-(_90_(9I .... 

142. 56(57: 56(59:60(61 (62(63(64 (65:66 (67: 66(69: 70:71 ( 72 1 73 

143 .. *110 5 JC NU23 6» 

144, 92 (93 (94(95(96: 97 (96(99(1 00 (101(102 (103 (104 (105:1 06 (107(1 06 (10V 

145. 74 (.75 1-761.72X2.6x79.: 80 j6Li6 2_14l 3 (94 — ilS_t66..x6X_:68_ll3LJ90JJ91 1 - 

146. *(10 SJC N022 61 

UL* • JJ 0(13.1 ( 1 1 211 1 3 : 119x33 5 (1 16 :i 1 7.U 16.I3J9 ( 120 1 121x 122:1 23 (124(1 25 IJ 26X3 2.7 . 

14B. 92 (93: 94 195:96:97:98:9? :100 (101 1102 i 103:104 (105 1106:107:106: 109 

14 9., *<1 0 5JC No21 6 1 

150. 128:129: 130: 131 1 132: 1 33: 134 ( 1 35:136: 137: 138: 1 39(140:141 ( 142: 143 :144 (145 

1.51. 110(11 1 (.11 2T.1 3 3:134.1 115(J.16U J LLU.1 B.E1 J9J.12.0 >3 21x122:133.: 1241.1.2.5 (.126 (1.27 .. 

152. *CALUHE SYS I 

153, aBRKPJ_PJUNT* 

154. *F1N 

ENQLJA.IA*_C188JR3lI— l.IBtl UflSl-SEX^JtUfiE-fJUiNT s_15.4 
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,_ajm.T_ ocu 

OCU DA 1 6 SPACE: 20000 

PRIN LIB/SCO- -IV-. «3 Viefi — 

-S-V.A1 

0/1- 831U04 10U349 

BLOCK 1 

V13R E.VAL 

Z_ 

1 

1= 1 1 = 

J- 

1 

•55223*02 



J = 

z 

.67777*02 



J = 

3 

. 164 12*03 



J* 

9 

.23464 *05 



J = 

5 

. 24281*05 



J-_ 

6 

.31360*05 



J = 

7 

.31386*05 



j: 

8 

.51430*05 



J= 

V 

. 1 1055*06 



JL 

10 

. 14231 *06. 




1 1 

.14902*06 



J - 

12 

.15589*06 




j: 13 .16595*06 

.1.6 . 16595 *06. 


AUOVC PRODUCED fRoNUBl 


IOC = 45047 831004 95348 

V 10 H OVAL 2 

U 16 16 16 -1 

1 

STOP OCU ,?36 

3 7 

rjXQT VP R T 


VPRI data SPACC= 20000 

D/T: 831004 100555 
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JLl * KAU.O.U0L_a£D£., 

£ 16LNVJM. UC - .5s?2304*02, F R F, Q r 


I. 1027 HZ 


IP- g- H M 1 


4 

5 . 

6 

7„ 

8 


..310.7008-01 

.2183973*00 

-U*l.7.UU4*flil 

. 302 R 7 4 0 * 00 

_«.3.16D5.H3*QQ_ 

. 1645BU5.0U 

,«J 10 97.95*0.1. 

.2184330*01) 

.34t124o*Q O 

.332&597* 0 u 

_.J16Q59J.t_0,0 

. 1645745*no 

...11 2 7.2 2.0 -0.1 

.2190057*00 
. 360 490 7*00 
.4095055*00 

3.49015.1*3)0 

.1949837*00 

Si 2.12.-01 

-.214(1030 *0U 


4097915* DO 

34 9 2528*00 

195235o*0(J 

•. 14.3 74 34 -.01 

. 1352244*00 
«24B5Hll 5* Oil 
.2943257*00 
.2629420.0U 
. J 601085*00 

.. 14 , 3.7 39 3-01 

1352123*00 


_ «.X94B96ft.*t]Q_ 
. 32B0482 *U0 


-.1907751-01 

.x « 2.0 6 3 4 2.4 *0 0 

-.3351201*00 
_=^J7O80 3X*OO._ 
3U40327*0(I * 

. -- a5a5PZ&*.p_a_ 

.43082,0-01 


.,-..4 1306.7,5 -01 „ 
-.8541053-01 

-.9370424-nl 
5 75.04.71-01 
-.5475629 -02 

..40939.75-01... 

.9106459-01 

— afl.?5JU»i*oa_ 

• 9 9 3005ft -0 1 


• 2J034 02*0 0 . 63.3604 3-01 


.3591234.00 

«J.3.1 9125 *0 0_ 

.371 3688 *0U 
.2172671 .QU 
. 1 (j96B3 j-0 1 
-^X9.23U.BX00_ 
-. 3 5S 1 225 *00 


.1115997.01 
_-..ii7.9^05.*ao„ 
-. 1601904*00 
-.1937951* 00 
-.1851350*00 
_-U56.5.Z.2SX0Q.__ 
-.1157008*00 


J^.367 3625*7) Q -.73.475 05-01. 


-.3267936*00 
-X*jjl0I12xqp_ 
.3366S4(]-o i 
_U3 65.419X00 _ 
,3027476*00 
.. .2938270*00- 
.2614359*00 


-.4124 0 o6-01 
- .2764668-01 
-.3634771-01 
_r. 04 9.4 35 3 -01.. 

1058027*00 
_ ,8.0006 82 -GJ. 
.5085248-01 


_..1.5 6.5075X0 0 . 3779 647-01 

.I284fc 0 7-01 .4433191-01 


-.2953277.00 

L. 2 6 25.560* 0.0. 

1601225*00 

-..121 2.4 9 7.* QU 

-.6928535-01 
L..59.66A63^tl2 

.5807260-01 

.,.115.1094 *.0U 

. 1582634*00 

.,.1823284X00 

. 1844011*00 
,16423 1 1*00 
. 1242517*00 

_» 69.2 8.5 JAall 

.5962224-02 

-a. 8.0i9.6. 4.- OJ 

-.1151155*00 


_-.1367JJ3*OU 
-.2500870*00 
_ 2968.331. 700 

-.2644521*00 

*■ 189* 00 

-.1588480-01 


.. .6870526-01 
. 1043871 *00 
_ ..141015.3*00.. 
.1709626*00 

aJ.4pl21XJI0,. 

. 1 77,874*00 


™jJ.13 7.0 50_*00 ...1531 ).4 J*00.. . 


.2470703*00 
5.7.1 6 59.1x0 0 _ 
. 1871517*00 

_ .-2RP4.U6X.og 

. 19121 31 *00 

UbP.66_2.lX0Q. 

. 1124460*00 

.6231810x0 1 

-.1229439-01 

-« 7377270-0 1 

-. 12464U9.00 

_XtX5 676.1SXP.Q 

-.1720245*00 

^.U. 627)2.4.6 *00. 

-.1-22^35*0(1 


.1174366*00 
_,.,2 8.368.3 7 r02 _ 
-.5191513-01 

X.«.fl 7. 193 73-0 1 

-.1 127409 *00 

xu.l 2.3 ?H 7.3X0.P 

-.1 194852*00 
-.10 046 87*00 _ 

- . 6 899 1 65-0 1 

-.2885141-01 

. 1511094-0] 

_«5J5 928.6^07 

.9347068-01 
— .1 i.qjt.U.lxOP. 

.1294233*00 


-.02... 

.4199428-02 .. 


-02 

>gU3999 Y-02 

• 

X.03 

.9.71449 l-_02_ 


-n 2 

.8791051-02 

• 

xP2 

..5509663-02 


-02 

.7747574-03 

• 

-02 _ 

_ r .4 20 180 3-02 . . 


-02 

-.8052722-02 

• 

-0} 

_ -.9709968-02 


”02 

-.8792615-02 

■ 

.-.02 .. 

5515688-02 


-02 

-.7659395-03 

• 

-02 _ 

-^....•*2184? 5-02 _... 


-02 

.7842004-02 


-03 

• 939 1B4 2-02 

• 

-02 

.8415589-02 

• 

X02 

,5164441-02 _ 


-02 

,5724250-03 

• 

r 02 .... 

4192494-02 . 


(-02 

-.7831650-02 


- Q3 

-.9365229-02 


-02 

-.8379757-02 

• 

-.02.. 

_ -.5143460-02 

• 

-02 

-.5230058-03 

• 

.-02 .... 

_ .4 1463u4-02 


-02 

.805065 1-02 

- » 

X.0.3 

.9800745-02. . 


-02 

.8918769-02 

- . 

-02 

... .5649744-02 


-02 

• 8 66933 !*tU 


-az _ 

„.-.4146275-02 . 


-02 

8 U4 8403-02 

- . 

-03. 

-.9794666-02 

- # 

-02 

-.8917136-02 


_-02 

5654252-02 


-02 

-.0750479-03 

- . 

-02 

_ -.*4 19 909 9-02 


-02 

.4252369-02 

• 

-02 

.7040666-02 . 

-02 

.8979329-02 


XC.3 .... 

..... .9834430-02 

• 

-02 

.9502899-02 


-02 ... 

8 02509 1-02 

• 

-02 

.557971 7-02 

• 

-02 

.2461999-02 


-02 

-.9520580-03 


-02 

_X. *12511.1 6-02 

• 

-02 

-.7037782-02 

• 

-02 

-.8976285-02 


-03 

-.9832781-02 

. 


2033780-03 


108,115-02 
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•>) 

1 b fi 2 6 5 6 • 0 0 

-.8405629-0 1 

. 1 251615*00 

-.2614935-02 

-.9503573-02 

.1094278-02 

_ _ 52 ... 

.'.1823258*00.. _ 

-. 2.34 866 

. 10614S8«0 n 

-.5672592-02 

-.8 U2 7895-02 

. 109465 V .02 

1 >i 

-. IH4 394C «OU 

. 4068 4 33-0 l 

.7466970-01 

-.8046006-02 

-.5583460-02 

.1094768-02 

54 . 

.-.1642239,00 

. 10?J621 *00 

.3452975-0 1_ 

-.944B996-0Z 

-.2465067-02 

. 1 094545-02 

u5 

-. 12424 70*OU 

. 1530297*00 

-.9432631-02 

-.97J2417-02 

.9509710-03 

.1093953-02 “ 




.4525nZ4-01 

-.8819200-01 

-.8825527-02 

.4218190-02 

.1091855-02 

b7 

!2S6Zin*00 

. 9236328-0 1 

-. 147B5ol *00 

-.6850390-02 

.6982509-02 

.1091652-02 

58 . „ 

.^.94 5.127.8-01 

i.1.3 1 1 J 7 3 ♦ 0 U 

-.1893288*00 

4048825-02 

.8904395-02 

.1091160-02 

59 

-.5200080-01 

. 1570097 * 00 

-.2076256*00 

-.7589907-03 

.9752019-02 

.1090546-02 

0D_.„. 

--^321294.6-02 

. 366.74 3JJUU 

-.2.0 0.5 33 1 ♦ 0.0 

.26220.06-02 

.9473258-02 

.1090132-02 

6 1 

.4596345-01 

.1592025*00 

1689152*00 

.5686565-02 

.7 95794 8-02 

.1090159-02 

1-2 

. 

V, 

si 

J 

.. , 1 352977 * nn 

1 1658 16 *00 

.8064942-02 

•5532980-p2 

. 109064 1 -02 

63 

. 12241 16* no 

.9791347-01 

-.4984765-01 

.9470556-02 

•244 0900-02 

.1091283-02 

64_._ 

,.L4 031 .6.0.4 *0.0 

£.5.156049 -0J 

. 2323841 -D1 

.9734066-02 

-.9453951-03 

.1091703-02 

fa5 

. 1415660,00 

. 1832070-02 

.9386309-01 

.882379 1-02 

'-.4217597-02 

,1091645-02 

.... _ b 6 

_.aZS59JLU00_ 

-£.45215.12^03 

.1535102*00 

.6839522-02 

-.6981 188-02 

• 1091146-02 

67 

.9448820-01 

-.84o8047-Ul 

. 1949872*00 

.4049255-02" " 

-.8902960-02 

.1090515-02 

.6.8 

.5198553-01 

-. 1099053*00 

.2132917*00 

•760S343-03 

-.9751 14 R-02 

.1090136*02 

t>9 

. 3214406-02 

-. 1196360*00 

.2062147*00 

- .262(3175-02 

■-.9423363-02 

. 1090210-02 

IQ r,.Mjj9b5Vf}-a.l 

- -.1120989*00 

• 1 7460 75 *00 

-.5685200-02 

-.795897 3-02 

.1090652-02 

71 

-.8956818-01 

-.8820189-01 

. 12228ao*00 

-.8064749-02 

-.5534435-02 

• 1 09 1 1 9 2-02 ~ 

7 ? 

-.i?739 t )4«nn 

=^5318263 7 -0 1 

.5554268 — n 1 

- - 9 47 16n2-D? 

-•24421 07-02 

. 1 H9 1 59 ft -n? 

73 

1404526,00 

-.44768/8-02 

1 755440-01 

-.9735863-02 

.9449920-03"" 

. 1091818-02 

74 

--.,23 it 13.11 HD 

^.1378172*00 

r. 1267244 *nn 

-.8828854-02 

.4219532-02 

.1092979-02 

75 

-.2783433*00 

-.47 5 0 6 l 8 -ni 

-.2116362*00 

-.6852452-02 

.6984906-02 

. 1091739-02 

7.6 _ 

-.28926 3 UU.U. 

..52518,55 -0.1 

-.2706675*00 

-.4049393-02 

.8 V07209-02 

. 1090049-02 

77 

-.2652772*00 

.1503586 ,00 

-.2967005 *00 

-.7584525-03 

.975471 1-02 

. 1OB8970-02 

.. 78. 

-.-..,2 U 9 2 8 9 3j» 0 0 

.2340361*00 

-.2B66026 .00 

.2623232-02 

.9425s 6 3-02 

. 10B8960-02 

79 

-. 1280636*00 

.2935186*00 

-.2415984*00 

.5680077-02 

.7959791-02 

, J089807-02 

BO 

-.3140-^19-01 

.321635 1 *00 

-.1671183*00 

.8066847-02 

.5534295-02 

. 1090859-02 

B1 

.6903393-01 

,3 149984*00 

-.7214419-01 

.9472866-02 

.2441542-02 

Vi 09 172 7-02 

82... 

..JJjLI 3.7.2*.aQ 

..2.744J24 *00 

.3 1871 14-01 

.9736521-02 

-.9455622-03 

« 1 092208-02 

83 

.2338019*00 

. 204774 1*00 

. 1 323835*00 

,88 2 5958-02 

-.4218563-02 

'"'.1092246-02 

84 

.-i2J^2.fe9.2*00 

. 1 144633*Q0 

.2172717*00 

.6851080-02 

-.698277 0-02 

.1091723-02 

85 

.2891819*00 

. 1442816 -0 1 

.2762997*00 

.4050174-02 

-.890492 1-02 

. I09 0 7l8-02 

86 

• 265 2279*nil 

-.8332696-01 

.3023511*00 

JblOObS-OS 

-.9753348-02 

.1089513-02 

87 

.2092956*00 

-. 1669963 *QQ 

.2922847*00 

-.2620109-02 

-.9425759-02 

.1088796-02 

8 8 .. 

_JZ.BjL.2Iii* 031 

-.2264911,0 0 

. 24 73 1 0 1 *nn 

-.568585 1 -02 

-.7961452-02 

• 1 Ofl9 1 0 4 -QZ 

84 

.3148478-01 

-.2546339*00 

. 1 720440*00 

- . 8 D6652 4 -02 

-.5536647-02 

.1090465-02 

90 

-- 6 8.96 5H7-0 1 

-,.2.480254 *00 

,JJ.&6222j:0 1 

9474509-02. 

-•2441S03-02 

. J 09 J 9ft **-02 

91 

-.16] 1131*00 

-, 2074568 *00 

-.2617920-01 

-.9739535-02 

.944907 1-03 

. 109303 0-02 

92 

.-.325nn5S*nn 

-.3 J iu57 7*nil 

1 541636*00 

-.8870330-02 

.422 01 01-02 

• 1 094954-02 

9 3 

-.4292659*00 

-. 1884557*00 

-.2570580*00 

-.6652877-02 

.6985867-02 

. 1091685-02 

9.4. _ 

_r ...4 8 3 1 0 2.4. *.U.Q 

_-. 2.78.2.4. 3.1 -Q.l„ 

-. .3.2.83 8.13.*. 0 0 _ 

- ,4.04.898 2zS>2 

8908075-02 

.1088343-02 

95 

-.4760066*00 

. 14 10462*00 

-.3601166*00 

-.7578508-03 

.975527 1-02 

i 1087090-02 

9 6 _ 

.- ._4 12.6 9.7 0.*.0.U 

fj.il 782.0 ♦ 0 a 

-.3478752*00 

.2623602-02 

.9425908-02 

, 1088082-02 

97 

-•3000079*00 

.4234837*00 

-.2933436*00 

.5688219-02 

.7960108-02” 

'".1090008-02 

98 

-.1509575*00 

£502999 2 *Q0 

-.2030991*00 

.8067068-02 

.5534647-02 

. 1 091491 -02 

99 

.1628690-01 

.5267446 *0D 

-.8802066-01 

.9473395-02 

.2441821-02 

. 1092082-02 

iua 

— .J-aj_S6jjLi.au 

,±918.5.8 O.tHU— 

£-103.1.6.29 -01 

.9737288-0? 

_-»9_455 2 3.5-03 

.1092272-02 
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.3249377*00 

- ...929il7.5-‘0U 

.481 5444*00 
• 4 75 9 1 1 3*011 
•4 124«75*0U 
— ..3UQ1 1.9 X*0U. 

.151 l ?U3 • 00 
.-*.1614829-01 . 

-.1615158*no 
-.4221260*011 . 

S 90021 fl «0U 

-X..6.6 fe.6il.ft.5jLQ 0 

-.7003966*00 

-*6296991*00. 

-.9830973*00 

-•27B2.719.tOQ 

-.3989000-01 

*.2UlJ1.37*J)a 

.9219935*00 

. 5B9 75 85 .*{j{j 

.6863798*00 

— .7,002.3 9.3*00 

.6297039*00 

.9(132X9. JUG a 

.2785610*00 

.>4 Q I 4.8.58x01 

-.2032312*00 

.-i.5il.9jfeo8*00 

-.7718955*00 

_if.91.fl J4.J_8x.Q0, 

-.9539680*00 
-.8796116*00 

-.6899729*00 

-. 9222.5 9.U_*0U 

-.1035839*00 

—fjtz7i3js*aa 

.5317929*00 

...•X7.19 3.1J ».D0 

•9179515*00 

_ . 9.53601 3*00 

.8797125.00 

*££025.6.1* 0.0. 

.9226590*00 

„ ..1039132*00 

-.2277061*00 
— .286 325.3-0 1___ 
.9990955*00 

_i*.?J9JXlJLiDl 

-.9990500*00 
--...JL7.BJ515.iQl 


.9025982*00 
... *2695881*00. 

.1090153*00 
-.5980712-01 
-.2165268*00 
.-i*l9 225U-*Qa_ 


-.9218193*00 
.-,.9956219*00- 
-.9107712*00 

t • 5 1 9.31 S ft AO 0 

-.3908383*00 

X.-UX 7 21fe*0.0 

.1288510*00 

-.36337X4X00 

.5595681*00 

_.693B369*0C 

.7999380*00 
-4-12112 2fe*QU 


.1598100*00 
... 26266*0*00 . 
. 3391897*00 
.3657539 *00. 
*3535S8ft*0o 
^2550122300. 


.6108690*00 
. .*932.9690 *.0U_ 
.2074975*00 

-r_*X10.ft65.7-iO 1 

”•2715889*00 
Ji.16X791122.QXl. 
-.6021265*00 

_i. 658 3 3ft 0*00. 

-.6295852*00 
x. 7,452116*00 
-.5153q(J 8 *oo 
X.2JL126.6X*JL0__ 
.1128722*00 

4352869*00 

.7111593*00 

-_.?072716*CU 

. 1000000*01 

-4X7.810.59x0.0 

.8891755*00 

_._6 1.8.38.1 9 *oq 

.3168987*00 

--...1 35-16 VSiUl 

-.3359468*00 

jL..fem8.aixo.tL 

-.808119 7 *0U 

i.* 90 0X8 1 .8X0 Q 

-.8791656*00 

-.*.9.5 82299X00 

-.1431095-01 

ij.i298ixox.ao-_- 
.4263848-01 
.-.3J1.99X2X.00 


>2066519*00 
.9376283-01, 
-.3231708-01 
X .1785918*00. 
-.2907877*00 
.-i.3.7J.5.79Xx00.. 
-.9071932*00 
3.9.335.86*00. 
-.3317565*00 
X-. 22981 18*00 . 
-.9981032-01 
.-•-iii.76jo_-q.i_ 


.1801728*00 
. * 2 9.6J.7. J l.t.O 0 .. 
.3771655*00 
-*.4128176 tDO„ 
.39908 16*00 
liTii ii.«L*.ao-. 
.2355935*00 
— » 105.59 OAtOD... 
-.3687016-01 
x« 18.91 27.7x00 . 
-.3149999*00 
XUiU2iOil*131L_ 
•.4406904*00 
X. 4 259062 *00_. 
-.3592994*00 
i.X490I10*00„ 
-.1083466*00 

4-15X9.621x0 1— 


.8626604-02 
.68sl301-02 
.4050088-02 
...7609916-03 ... 
-.2619763-02 

x. 6.68 52.7,8 r.O 2 

-.8066452-02 
X. 94 7565 7-02 . 
-.974136B-02 
-.8831608-02 ... 
-.6852871-02 

i.4 01824.5 ip 2_ 

-.7571887-03 

— .262J742-.02 

.5686053-02 
. . 806695.2-02 . 
.9473620-02 

. 973 7887-02 _ 

.8627060-02 
.-*6651282-o2.._. 
.4099762-02 
.7607695.-03 
-.2619422-02 

i*5.684319-02. 

-.8065788-02 

-..9.4764SS-Q2 

-.9793229-02 
i.8838970?02_ 
•*6657925-02 
L* ft 09. 829. 6x0.2. 


. 1948057*00 

*.32062 5 9*00 

.4080678*00 
-.-9.966182*00 . 

.9 316740*00 
-4. 3.65.0.1X0x11 Q„ 
.2547051 *00 
_. 1.1 398.1 0*00._. 
-.4017039-01 
Xxl.3.6 7.558 *00 ... 
-.1625647*00 
xmi56Xi01_ 


*.7551087-03 

-.2623876-02 

.5687621-02 
-.8070127-02. 
.9481647-02 
-• 9 7ft 9.944 -_0 z 


-.5849255-01 
.rj.li6X.X69* no. 


•8639082-02 

.6 6583X8-02 

.4051542-02 

.*758930.1-03 

-.2623406-02 

i.569_UsQi02 

-.8074049-02 

-.9482975-02--. 

-.9749826-02 

r .8 38.7.16 7 -02 

.4226694-02 
-j.AJ9.395.8-02..- 
-.4218656-02 
-.8 392232.-02.. 


-.4216811-02 
-.-.6983165-02 
-.8905274-02 
...-•9753624-02 
-.9426132-02 
—r. 7962150-02. 
-.5537651-02 
?. 2444375-02 
.9446985 -03 
-.4221085-02 
.6987306-02 

*8909274-02 

.9755999-02' 
.9426344-02. 
.7960500-02 
.5535064-02 
.244211 7-02 
_-_.94 55792.r03 
-.421928 1-02 
_-.6983 B 26-02 
-.8905843-02 
--.975401 3-02 

-.9426544-02 
_X* 79629 5.1 r02_ 
-.5538902-02 
— 2*2445468-02, 
.944581 1-03 
... .4224350-02 
.6992266-02 

.891.4932-.02_ 

.976121 1-02 
. .9431483-02 
.7966601-02 
... .5541483-02 . 

.2446591-02 
—i.944870 2-03 . 

-.4223330-02 ’ 
-X. 6991648-02 
-.8915300-02 
9763180-02 
-.9434347-02 
— LfX968455.r02„ 
-.S54l|61-02 
. -.244504 2-02 
.9463333-03 
_ .4228516-02 
.3391193-02 
4 22 321 9-02 
-.8394707-02 
...4213616-02 


.1092495 
.1092503 
.1091533 
.1089383 
. 10A725 5 
. .1086948 
.1089174 
. 1092842 
.1095561 
. 109«09 1 
.1090888 
. 1085126 
. 1084352 
.1087434 
.1090920 
.*1092523 
. 1092140 
_. 1091807 
.1092402 
.1093534 
.109J151 
.1090033 
.1085298 
,.1082926 
.1086247 
. 1094659 
.1 1003^0 
.1107922 
.1006798 
.,.1075856 
.1074484 
.1086287 
.1097683 
.1103029 
.1092923 
_. 1 08 29Q4 
.1086407 
.1096988 
. 109841 B 
.1093166 
.1085521 
, 107604 0. 
. 1076257 
.1095469 
.1112451 
.2298849 
.2299650 
.2299206 
.229846 1 
.2298331 


-02 
-02 
-0 2 
-02 
-02 
- 02 . 
-02 
-02 
-02 
-02 
-0 2 
-02 
-02 
-02 
-02 

-02 

-02 

-02 

-02 
-02 . 
-02 
-02 
-02 

-02 

*02 
- 0'2 ... 
-02 
*02 .. 
-02 
r02 

-02 

-02 

*02 

-02 

-02 

-02, __ 
-02 
-02_ . 
-n2 
-02 . 
-02 

-02 

-02 

-02 ... 

-02 

-02 . 

-02 

-02 

-02 
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original pp ;^,i5 

OF POOR QUALITY 


.31ZZ010‘oo 
_ . 3 77 89.5 4-0 1_ 

“•312177 V* OU 

. 1070783*OU_ 
-.9747399-01 

— uJ WJJJjJLzo 

-.4126733-01 

-.5262907-02 

.2319638-01 

.2 3b 7.4 7 9 *00 

. 3868763*00 
;.13J 4.021' *QU_ 

. 3634594 .00* 
. • l'?66‘*58*00_ 
-.2310265-01 
. . . - ..2.3,6 6 1J> 4 . 0 0 _ 
-.3867918*00 
-.433259 0 ♦ 00 
363595*S*«00 
_ 196J4 6.6.2 *0 U_ 

•2882366*00 
__^*JL5.6J2.96^ai_ 
. 1788469*00 

.8 950601-0 1_ 

-. 17889T3»OU 

. 5270505.-01 _ 

.1768505-01 
. 2 88 3.6__9 2ji 0 0_ 

“• 321 2035 *0U 

-.2374936-02 

. 321 2q7 7** 00 

..2 3 7 6 5 7 5 -Q2_ 

-.*4 1400 71 *0U 
• l LO.<’?nfci-oi 

.4 140104*00 
4066380-01 
-. 37DZ8 1*9*00 
. 204 0080-01 _ 

.3702792*00 

-.203998 6_- g i_ 

-*.‘*33067*01 *0U 
-.2s2fl32S*00 
-. 1897487*00 


.5758344-01 
■=..JL??4.158 *00._ 
-. 179003*3-01 
. .. 17.4 24 24i.00_ 
. 1438337*00 
_^J6 1^Z^CI0_ 
.3046553*00 
_ .,3 /66951 *00.. 
.4353847*00 

..36.57.S6 1 *0.0 

.1986478*00 

-.2350558*00 
-.36 65 777*0 0 
-.4334798*00 
-,._3 6 37b41_._00.__ 
-. 1945745 *00* 
.2523636-01 
.2388313*00 
. 388 979 l JLQO_ 
.1668700-0 1 
-dUU 9JU.D.±0IL. 
.6721287-0 1 
1 70037 B *nfl 
-.6935774-01 
-.2 8.5 005 4* 0.0 _ 
.2874931*00 
-.18521 54-0 1 
— .3 (jM 6473-02 
. 3 2 05 906*00 
. 1 699*72*7 -0 2 
2..j?l8274 *oo_ 
. 3984680-1'! 

♦ jii.3 1 5 74*00 

-.415 1774-01** 
-•4148597*00 
. 1958638-01 
.3 6949B6*pQ 

-.2l2T020-01 

■•.3 7107J.3*pp^.. 
-.22*32955-02* 
-.2017750-01 
-.6296299-01 


-. 1826762*00 
1.JJJ 329 7.7^0 1 _ 
-.3647623-01* 

ZtJL 105 OJJJ 00 

-. 1 1[)37 7 1 *00 
^JjniIB.3_*00__ 
1 107135*00 
^..1.1053q8*.00 „ 
-. 1 141437*00 
-• 1 1.720.4 8_* 0.0 . 

1 185165*00 
-.1 1767 43*00 
-. 1 149093*00 
1^1.109.9.51^0(3 _ 
1069480*00 
1.-1 0.3 8iP7_^P.tL_ 
-••10258 13*00 
-. 10341 97 .00 
-. 1061676*00 
H-l-LQAS.8 7*00__ 
.7069904-01 

-♦.8756194 -p 1 

.7071415-01 
. 1244 163 *00 
. 1510739*0(1 
_!.1_2 4 56 79*0 0 _ 
.87 5 h22*8-01 
_,.l_51O2.B0*pp_._ 
. 1421536*00 

.9643849-0 I 

”.7967696-01 

_..} 25.3890_*.00 

. 149279 1*00 
_*1311099-01 
.72*54103-01 *'* 
. 1287n 96 *QQ 
. 1466053*00 
.9435544- 01 
. 752179(1-01 
.1 27469 2*00 
.1 109163*00 
♦1109172*00 
. 1 109169*00 


.4210763-02 

.8383400-02 _ 

-.4212145-02 
*.8 38 07 01-02 
-.8367723-02 

8. 38J.6 3.4 - p 2 

-.8403742-02 
.,-.8368344-02 
-.8386973-02** 
-.5156060-02 _ 
-.5414663-03 

.9£19_6Po-Q2__ 

.7846489-02 
.9378180-02 
*.8 3*9*5163-02* 

..516.1390-02 _ 

.5 .569902-03 
-.4 2210 56-02 
-.7848672-02 

9. 3738.00^.02 

.4123483-02 

- . 8.36 046.3-JJ2 

.4116034-02 

.9374060-0 2 

-.4 152538-02 

9 36.3935^02 

- • 8 3404 9 3 - OZ 
8122590-02 
-.4 124195-02 

-.8 9.1.S0 34 H3 2 

.4142684-02 

.8932376-02 

-.4131967-02 

- . 891 S62JLr 02 

.4 145597-02 

.8930418-02 

-*.*4 13 7842-02 
.. - .6 92219 7-02 
.4140543-02*“ 

.8.92406.7 7 OZ _ 
-.2716086-02 

-.398443 47.02 

-.4 10141*9-02 


• 8 38 B 09 4 -02 
......4210347-02 

-.8379430-02 
_.. ..4219899-02 
.4219476-02 

.4219905-02 

.4199480-02 
... .421877 1-02 
.421 75S8-02 
. _ .7846538-02 
.9374003-02 

.8390004-02 

.5147480-02 
_ .5446705-03 
-.4217055-02 

7.7 84 94 7.9-02 

-.9362460-02 

7.8 j76 149-02 

-.*514310*6-02* 

__-.5295B56-03_ 

.8936198-02 

.5178038-02 

.8935915-02 
_-_.3C0!810-c2 
-.8937808-02* 
__7. 303624 3-02 
.5207870-02 
8919646-02 
-.89)8140-02 
. 4147324-02 
.8928034-02 
-.4135932-02 
-.8922619-02 

.413988 9*02 

.8923345-02 

- .4139321-02 

-.8923492-02 

.4138934-Q2 

. 8 92294 0-D2 
7*4139418-02 
-.8942508-02 

7.8938131^02 

-.894595*3-02 


.2298360-02 
.2298528-02 
.2299270-0Z 
.2453231-02, 
.2464598-02 
_ ..,2478708-02 
.246066 1-02 
.2452321-02 
.2452023-02 
.245214 1-OZ 
.2451673-02 
.... • 22284 1 7 -02 
.198031 3-02 
4732707.03 
.5769118-06 
„ .5315868-04 
.2299620-02 

. 229906 3 -02_ 

.2J98056-02 
.2297919-02 
-.1808925-03 
-.1707752-03 
-.1806482-03 
1819352-03 
-.210570 3-03*' 
-.21 1U222-03 
-.2133482-03 
-.21 13887-03 
-.1081304-03 
lU8 a 266-03 
-.1110042-03" 
1U94126-03 
-.1872712-03 * 
-.1866938-03 
'-‘.1878053-03 * 
.-.1 8748 0 1-0 3_ 
- . 1 9 7 B26 7-03 
-.1978833-03 
-.1978200*03" 
-.1977887-03 
-.3141342-06 
-.1903706-03 
-.1545959-03* 
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ORIGINAL PAGE 19 
OF POOR QUALITY 


MiBKiTioHtL nnnr. 10= 2/ 1/ 2 

£IGtNV*LUC= ,6 777 70? <02 1 FRCfli 1,3101 HZ 


JOINT 1 2 3 4 " ” ~ 5 * 6 

1 r,5073 19I.-0L ,J572S36»£U1 *.88X1.128104 r . J894.4_42l02_ 1.720494 3r02 .<<751136-03 

2 .3207906-01 . 1627519*00 .5678171-01 - .697«740-02 -.6289170-02 .6769686-03 

1 .-10626 19*00 .1251883*00 .12166T5-01 -.8184975-0? -.22799 16-03 . 6818766-03 

6 .1519797*00 .5599677-01 -.3315116-01 -.7205029-02 .3696056-02 .6785263-03 

. 5 jJL57Hn50*_ai] ^,267888.3-0.1 -.6695.7.3.9.-01 -.629.6150-02 ,6973628-02 .6733562-03 

6 .1200039*00 -.1010062*00 -.8033706-01 -.2357663-03 .8198678-02 .6661386-03 

„ ... 1. ..50.7JIM. 3-0.1 -. 1.6,6.75.8.2.*0Q =_« 6.956.6.00.-0 1 .3.8.9.662.5-02 .7209136-02 . .6857703-03 __ 

8 -.3206176-01 -.1517711*00 -.3756762-01 .6976876-02 .6288393-02 .6807781-03 

9 -.1062 762*011 -. 11670 67*00 .7057760-0 2 ,8 185766 ifl* *2.3 2 6 5 8 IrP 3 *6 7765 6.6^0 3 

10 -.1520103*00 -.6550191-01 .5237519-01 .7205697-02 -.3892618-02 .1*772266-03 

1.1 - .3 5 7.0 2.3 3*.0 0 . 3 7 2 9?J_5^0.1 .,96.2.3210-01 .62965 61-0 2 7.. 69 76 66 6-02 __ .6785766-03 __ 

12 -.1199610*00 .1115160*00 .9956066-01 .2303669-03 -.8190137-02 ,4742549-01 

1 3 96.08 -oi .1735105* 00 .2 6T bl9l*0 0 -.3679026-02 -.7 21 1 D 1 9-02 ,1 13310 0-02 

16 .69 38 7 09“01 .1587897*00 .2625588*00 -.6 60526 J-OZ -.6391707-02 . 1105698-02 

15 . 1 36 52 8 3 * P 0 _ ,1061657*00 ,2071082*00 -.8 1036 17-02 -.3 8 1 3 7 1* 3-0 3 ._1 0 9 6 2 6 6_-0 2 

lb • 1636175*00 .2628196-01 .17o7581*00 -.7219591-02 ,3729192-02 .1096332-02 

1.7 .1665169*00 -,.59.68682-01 .1.812112*00 1,6 J9252.ll.02 .684102e-02 . .1091980-02 .. 

18 .9635367-01 -.1266926*00 .13192 9 5*0U -.3839768-03 .8121214-qZ .1093763-02 

19. .166370.6-01 -^1518675*00 _ .1398802*00 .3 726060-02 ,7224994=02 .10976 25-02 

20 -.6938365-01 -.1391631*00 .1669283*00 .6835197.02 .6396167-02 .1101933-02 

22 -.1637617*00 -.6621276-02 ,2366986* , J0 .7219079-02 -13716865-02 .1103522-02 

23 16 9.0807*011 .X? 44 79L7-D.1 .2692158200 «9 39515.8-02 -.6826637-02 _ .1103667-02 

26 -.9665091-01 .1663698*00 .2755^97*00 .3965602-03 -.8101710-02 .11(16881-02 

25 ,266.62.92-01 -112.7410*00 _-_l 225046 *00 3 96 806.9 1 02 -.709660 1-02 . r. 9210852-06 ... 

26 .7788979-01 .8528863-01 -.1663222*00 -.6965630-02 -.6169336-02 -.9282172-06 

27 aatmiAi-OU ,4682605.101 - . l J66t .6 9 . «0 0 = .8JJJ>9.2.7=02 Zf.l 29 3 307-0 3- -,._92 *93 2 1.-06 

28 .1136010*00 -.2516713-01 -.2068653*00 -.7093936-02 .3966208-02 -.9239731-06 

ZS .8597826-01 r...7.657ooJr01 -..2273672*00 -.6170505.-02 .6966266-02 -. 92 33330-0« . . . 

30 .3551768-01 -.1111289*00 -.2359672*00 -.1296861-03 .8118612-02 -.9217606-06 

51 .- • ? 6 <4 5T.74-.Ol_ — 1.4 1.6 0.9 9.940 0 =j*Z 28 Jtt5D*00 .3966912-02 , ?U985 3.T.t02.__ .-,955758 5-0 6. . 

32 -.7788302-01 -.8668607-01 -.2066935*00 .6966015-02 .6173565-02 -.9386501-06 

33 -. 1 10661 1*0(1 . — . 3623109 -0 1 -.1763679*00 .8118801-02 ,1 31.079 6-03 - j_9.38 3 1 6 6;04 

36 -.1136063*08 .2376639-01 -.1659698*00 .7096087-02 -.3987053-02 -.9517506-06 

. 35 -..8 5,9 9539=04.. * 7Jl.T667r0l 1*4.2 J.S.UJil* 00 .*..61716.53-02 =, 6 96.756 S-02.„. -.9495623*04 .... 

3b -.3551977-01 .1097612*00 -.1168612*00 .1288290-03 -.8121619-02 -.9512795-06 

37 .2D.5JJ J2.5* 0 U. .„- .2356187 *0 0 .96.l_6850-.02 . 3 89666 5-.02 .7203607-02 ,6735702-03 

38 • 121 6688 *0D .6521527-0] .1036162*00 -.3900362-02 -.7319251-02 .6809666-03 

39 .1 383 1A.U&C1 . 2012.426 rfl. l .8 058 272- 0 1 -. 8 1 356 35-0 2 ^.552534 9-02 . 6 80926 6 -o3 _ 

60 .1309631*00 - • 2b666B2 -0 1 .6899051-01 -.7630729-02 -.3065217-02 .6805010-03 

„... 61 jUI 64 55*00. - .69651 0.4_-J] 1 j 4_264?Z.7-0 1 _ r_. 8 20 595 2-. 02 1,23578 1 5=03 _ .4 79 7992-03 

42 .7918195-01 -.1031313*00 -.2405874-01 -.7791656-02 .2621635-02 .4789404-03 

. Jtl ..3 655.7 64l01 ,i.4.21623340U„_.i,56JQ678-.01 -. 6437.6.25 = 02 .,5162548-02 .4780208-03 . 

44 -.9650019-02 -.1284552*00 -.8135713-01 -.4306960-02 .7080790-02 .4771127-03 

8 5 -,5S1 3460-nl -. 1170440 *0 0 -.950 3606-01 1656 529 - n 2 8165264-02 .476279 3^0 3 _ 

46 -.9396967-01 -.9076600-01 -.9609277-01 .1193975-02 .8227724-02 .47S58s3-63~ 

.4.7 rj.42l6.7J)5 *J 0 . . - ^27.9(11.9^04 rjfi.4.328.9J-0 1 ,3_900_60.4-02 ,731813 4-02.. . .475114 1-03 

48 -.1343199*00 -.7698828-02 -.6136457-01 .6136707-02 ,5525964-n2 .4749289-03 

.49 =.4409.6.7.8100 .4.907095104 =.29168.0.8-01 ,7632622-02 .3067064-02 . .475085 3-03 

50 -.1118184*00 .8187732-0) .6578793-02 .B2(j7266-02 .2378044-03 .4756041-03 
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OF POOR QUALITY 


-.791Blb4-01 
-.3b999«:o-m 

• 9b5 b 01 7-02 

-. 551 .38 9 1-0.1 

.9397 UtT-O l 
_,_2456 2 S?*Q0 

• 2280462*00 

_a.«.2aAAE»att 
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-.2689613-03 
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-.106 1/96-03 

.3404237-03 

.9221909-05 

-.1706201-04 

-.1645725-04 

1 61 

-.3169620-03 

,6662760-06 
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1 80 

-.2751538-03 

.9736766-06 

-.1 170242-03 
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1 83 

-.2706728-03 
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.1432120-04 

.5988563-05 

-.8414 87 7-05' 
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-.5905791-05 

.1396109-04 

-.8920706-05 

_ _ 1 90 _ 

.3093165-03 

_7,.,2 3,7.5 1,9 S. 3.0 3, 
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-.3522892*00. _ 
9877172-01 -.3367884*00 

lB0Qa.4S7.QQ -^29.03113 6700 

2402540*0o -.2186339*00 

27.200.4.4 *00 7^1300585*00 

2714635*00 -.3560724-01 

238 64 4.3*00 .5.3616.22-01 

17746S4+00 .1267230*00 

.9.5 2J9.8.2970J *1.7Aa &2.U 0.0 

2084204-02 .1921599*00 

9.087.7.26 =fll._ . X7.653. 94*00 

1723155*00 .1298898*00 

—.5.78824.8-0 1 

-.30745S6-01 
7-— l^i 26 ASLt. 0 U 


---.23237 65 tDU- 
-.2638320 *00 
262,9.4 ^2700- 


-.2298962*00 
r .468 7418.*0IL- 
-.8676436-01 
= .3 5830 Q3 .-02.— 
.1613133*00 
-5672 3 897X10- 
.4165998 *00 
. 47615.49700- 

.4786642*00 


-.2142934 *00 
.7.28.742.7570 0 
33S(j420*00 
_--.642S8aO.iOO 
-•6062308*00 

1—54 llJUpiCQ. 
-.3687125*00 
-7.19.6 U507*D0 . 
-.1 396060-01 


.4843655*00 

..4 5 74 7 2J1*00- 

.3745381*00 
_• 24 6 5.9. B 5_*J) Q„ 
.8908924-01 
-7jJJUA5Z5zJU_ 
-.2366521*00 
-7—3659.06.3700- 
-.4512580*00 
—.43 L4 5 48700- 
-.1020766-02 
-.13184 29*0 0 


.4 23 74 0,4 *0 0. __.X556057.t00.. 

.3179318*00 .2921572*00 


.9231642-02 
.456 27.30 .1.0 0. 
• 3u24 7b3 *00 
. 44 16 627. *00- 
.4706706*00 


.1*059790*00 

—3.6 9.36 8 Q70 D - 

.2737252*00 
—.4.3068747 0 0- 
-.4235047-01 


- 7 i 9 J . 21 S . 5 i 7 QQ ...,. ., z *.. 229 iU - 0 . 3 *. 0 0 ._ 


.5952497-03 

*5.650564700.. 


.4170621 *00 
*3X1.2 19_9_*0Q_ 
. 1676508*00 
-1852822702- 
.1317401*00 
l46.8216_LtO.2- 


.1332424*00 

.55.305817X2. 


-.3935517*00 
:...52?A7-S3iOO 
-.6159271*00 
-.-4.0,847 23 *0,0_ 
.3152361*00 
JJ 6 J 321 Z 19 JL 


.3189564*00 
.-*5.5_J8.14 3700 _ 


.5208930-04 

.7.2126455-02 

-.4046752-02 
7.5476178-02 _ 
-.6242698-02 

7.625-5564702 

-.5515376-02 

-.4112754-02 

-.2216579-02 
7.6082452-04 .. 
.2159268-02 

— *4 12434.6- a2 

.5588944-02 

- .6384513.-02 _ 
.6410896-02 

-.*566 3081702 

.4229609-02 
_.22.8288.9r 
.5861579-04 

7.2172851-02 

-.4140053-02 

r. 5604270-02 

-.6389173-02 

7.6.402320r.02 

-.5645269-02 

-...4 21J255.-X2 

-.2272559-02 

- .3085477=03.— 
.4221838-02 

...7632JJJs02._ 

.1012719-01 

— . 1440264 = 01 

•1 130457-01 
9842023 = 02 .... 
.7188176-02 

3.66X79 6rO 2 

-.3114659-03 
-.4 245.722=02.. ... 
-.7672D17-02 
.-•LQJ6D60.-01 . 

-.1 14 1490-01 

7-JA2 .8 9.50-0 1 

-.9806685-02 
-.714914.1.-02.. 
-.3638D4 1-02 

.7.268.4419-03 

-.2760602-01 
—.2 8032 29-03 
.275 Q053-01 
..-*9.327.2627 03 


-.6440087 
6061029 
-.4933672 
l.3 195256 
-.1056905 
*122259 4. 
.3368538 
.5123283 
.6276665 
.7246372 
.6846402' 
.,565129 9. 
.3803775 
.1525348 
-.909999? 
.3200511' 
-.5091936 
(#6 3 3.146 1 
.6776050 
•6371398 
-.5166907 
-.3309546 
-.1025383 
_» 1.408 77 3' 
.3699620 
..5S7 2 626 
.6803979 
.1165431 
.1084121 
,.872841 !■ 
•5568288 
.1740371 
.2294307 
.6049374 
.9070955 
L»l, 099224' 
.1157920' 
:. .107591 4' 
'.86J1079' 
.5454495 
.1616492 
.,2417237' 
.6160739 
*91e>5296 
.1107218 
.2769825 
.2227269 
-.2750596' 
.393821?' 
>2740139 


-02 
-02 _ 
-02 

- 02 .. _ 

-02 

■02 

-02 

-02 

-02 

-02 

-02 

"02 

-02 
"02 . 
-03 

‘02 

*02 

-02 

"02 

- 02 . - 
-02 

-02 

-02 

-02 

-02 

- 02 ..-. 

-02 

- 01 . 

-01 

■02 

-02 

-02 

-02 

-02 

-02 

-01 

-01 

-01 

-02 
r02 . 
-02 

-02 

-02 

-02 .. . 

-01 

-01 _ 

-03 

* 01 . 

-03 

-01 


.9447422-04 
.1033711-03 
.1092508-03 
. .1102653-03 

. 1 q6849 2*03 

.1015253-03. 

.9742779-04 
.9648837-04 
.9829956-04 
. 1041219-03 
.1 104312-03 
. 1110526-0 3. 

.1060304-03 

.9690524-04 

,8663025-04 
. .7936498-04 
.7882750-04 
.. .85943B2-04. 
.9828271-04 
.1109741-03 
. 1 184764 -03 
.. .1169661-03 
. 10717S6-03 
946195.1-04. 
.8641701-04 
..8698607-04 
.9464 2 99-04 
. .7152708-04. 

.8781615-04 
-.8901154-04., 
.7973246-04 
•6^65970-04 
.5445634-04 
.4081920-04 
.3 38093 J -04 

.4170023-04 

.6264024 -04 
.. .8387457-04 
. 9B8 935 7-04 
.. .973701*6-04 
•7652173-D4 
_ ,.4575758-04 
.259695 1-04 
.3051679-04 
.5006829-04 
-.1331246-03 
-.1379716-04 
-,..1404379-03 
.2270063-03 
. .2132925-03 
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151 

-.57R53bb-02 

-.5651)12*00 

.3138099*00 

-.2768039-01 

.3180551-03 

' . 1345556-03 

1!.? 

-.5651229*00 

. 3V0202 1 -02 

.7932400-01 

. 1486070-03 

. 2 9 5 1 9 -0 1 

.6063095-04 

1 63 

.31132862-02' 

.5626652*00 

.3177663*00 

.2738492-01 

-.121 1123-03 

,645 3740-04 

1 bU 

1000000*01 

151.54 2.6.8^0 3 

.1193076*00 

... ..8 204286-04 

-.2698109-01 

-.1656158-03 

■ I 55 

.9376027*00 

-.6579835-02 

.31701b6*00 

-.1903468-03 

— * 2 b9 68 06-0 1 

-. 1621293-03 

1 66 

.8003518*00 

-. 1475219-01 

.3145 ii7V*00 

-.6014244-03 

-.2705986-01 

.5653200-04 

157 

.5B533b8*nO 

-.1946669 -0 1 

.3057983*00 

-.1348833-02 

-.2775172-01 

.2578070-03 

1 58 

_ . 34 18.30 9*00. _ 

I ..2 2,4 6 L6 0--0_2_ 

— • 3 LH 3.9 77*00 

- .272874 3-03 

-.2764291-01 

.2998857-03 

159 

. 1 5 9 16 7 4 *00 

-.5224647-04 

.3398495*00 

-.2752163-03 

-.2736915-01 

. 3325665-03 

- 1 60 _ 

... ..1 35 24b0*00_ 

t .7 70 6 3.1 2-0 1 

.3 39.15 5 6.* 00 

-.1409168-01 

-.2373582-01 

.3181507-03 

1 bl 

.8023940-01 

-. 138 1430*00 

.3279546*00 

-.2382612-01 

-.133801 6-01 

.2673075-03 

1 62 

-.5900915-03 

-. 1513521 *00 

.3172904*00 

-.2775841-01 

. 2B0087 7-03 

.2756024-03 

1 63 

-.6817524-01 

-.11B5158*00 

.3055741*00 

-.2432164-01 

. 1440076-01 

.2458919-03 

1 64 

-.1613535*00 

-.910324 1 -n 1 

.2983864*00 

-.12964B6-01 

.2290685 -0 1 

•5859514-04 

1 bS 

-. 18081 58*00 

.1852644-02 

.2952363*00 

.2237361-03 

".2659796-01 

.2556960-07 

.1 bb 

-• 15 06.8.9 7_*0U_ 

.8902036-01 

.2979029*00 . 

_ .1374377-01 

„.2333777-0l 

.2362780-05 

1 67 

-.82008 76-01 

.1449021 *uo 

.3054105*00 

.2375734-01 

.1338830-al 

.1386952-03 

I bfl 

. 1392776-02 

.1664965*00 

.317l423*nn 

.2737777-01 

-.456958 3-03 

.1495704-03 

1 69 

.8427967-01 

.1433293*00 

.3287674*00 

.2364297.01 

-* 1 42038 8-01 

.2433136-04 

1 70 

.1445078*00 

.8179436-01 

.3372108*00 

.1352048-01 

-.2417955-01 

-•117421 1 -03 

171 

-.4438443-03 

-.2753235*00 

-.3383073*00 

-.1401719-01 

.1253577-04 

.7476073-04 

172 

_ » JL5 3.7.0.Z 5_* 0 Q_ 

-..54.66^.07-0,1 

-Tj.2.15 1,6 0.1*00 

7661 73^.02 

-. 139628 6-0 1 

.462144 3-04 

1 73 

-. 1351067-03 

-.4468871*00 

-.3381533*00 

- • 1 4D254 S — 01 

.1177830-03 

.7575708-04 

1 74 

-.4440802*00 

-.5423585-01 

-.4003013*00 

-.1629642-02 

. 1 3851 17-01 

-.6577936-05 

1 75 

-.6700332-05 

.4254962*00 

-.3394723*00 

.1244999-01 ' 

-.27512B 7-O1) 

.1595921-06 

1.7 6 

.-..2,7 1_1 9.9 0*00 

-*.341 12.02.-01 

-. 3,9 5 b_S 20 *.00 

..-.1562676-02 

.1285549-01 

-.8817438-04 

1 77 

.27)2352*00 

-.3296863-01 

-.2799016*00 

-.1654663-02 

-.1245376-01 

-.1337099-04 

178 

-.3709.8 2 8-03 

. 2736445 *011 

_r 0.3.7 25.2 «*.0 0 

.1268662-01 

-.1088014-03 

.9362164-04 

1 79 

-.6692360-03 

.2263166*00 

-.3373322*00 

.1295061-01 

-.5280092-04 

-.7842568-04 

1 60 

.2265222*00 

.6134 126-03 

-.2922661*00 

-.2736007-04 

-.1282371-01 

.7514569-05 

1 6 1 

.5366160-03 

-.2262845 *00 

-.3378100*00 

-.1299178-01 ' 

.5580698-04 

.7266630-04 

I 62 

-•22659 1 2*00 

-.5981251-03 

-,3828379*0 n 

.243548 1-04 

.1280581-01 

-.6661768-05 

1 83 

-.1322401-02 

.91)39640-0 1 

-.3372226*00 

.1275042-01 

-.8228114-04 

-.1601377-04 

1 64 

.9435985-01 

.1316667-02 

-•.2.8 262.8.7*00 . 

-.5060915-04 

-.1275117-01 

.2868284-04 

185 

. 1298536-D2 

-.9434169-01 

-.3378094*00 

-.1276829-01 

.4694865-04 

-.3722743-05 

1 6b 

-.9440169-01 

-.1304338-02 

-.3923988*00 

.421 1766-04 

• 127 17^2-01 

-.2848838-04 

1 87 

-.9833572-03 

.1569468*00 

-.3372505*00 

.1276091-01 

-.7336906-04 

. 16Z7879-05 

1 68 

. i5693U3*DU 

,9919797-03 

-.2864782*00 

-.6508001-04 

-.1276693-01 

•3961498-05 

1 89 

.9695201-03 

1569 I51) *00 

-.3377960*00 

-.1276648-01 

.6312983-04 

.6499485-05 

1 90 

-.156926 1*00 

-.960896 1 -03 

-.3885636*00 

.7050695-04 

.1274998-01 

.3948188-05 

1 91 

-.6517794-03 

.8532797-0! 

-.33786B9*00 

.3952220-01 

-.6244816-04 

-.3966266-03 

1 92 

-. 3235596-03 

.2795193*00 

-.3377387*00 

.1935951-01 

-.593 1129-04 

.5248676-05 

193 

.2715449-03 

.4308962*00 

-.3378959*00 

.1496977-01 

-.5992118-04 

,3904635-04 
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IHHHtlTnMtl HOOF . 

ElGeNVALUt- 


.1105460*08, F«E0= 52.9166 HZ 


-i0= 2.4 U SL. 


JOINT 

..... . I„. 

2 

3 

4 

5._ 

6 

_ 7 ..... 

8 

9 


1 

. .81267.5-7=02. . 
.8792388-01 


.1283229*00 
..10J3.939 7.tatt. 
> 593(j0 f *t -0 1 
. 8 38J J.7J.-02_ 
. 7389107-01 
lH733 62*0U 


..8JS1768r01_ 

.63731,57-01 


-.9886266-01 
-=,.1.12X963=00- 
-. 15707 98*0D 
.-lL7056 32*XL0_ 


1.68335.73-02. 

-.7111879-01 


10 

. 1 1 _ 
12 

. 13 .. 

19 

15 


16 
. 17_ 
16 

19. 

20 

_JU_ 

22 

... 27 

26 
_ 25. 
26 
27 


. 1282591*00 
. 109 10.39*00 
. 5J9S685-01 
,55821 76-02- 
.5296869-02 
.321 75 38-n 1 
.9599862-01 
.-9 22253.8.-0 L 
.1699975-01 
•.4X972i9.-a.2_ 


-.1986897*00 
_=. 9760938-01 


-.3209199-U1 
_ -..2.9 9 .09.0 5.- 0.1, 
.7209099-01 
-TL.-59. 076.5.5 -0.1, 

-. 529015 9 -ul 
-.3679201 -01 


-.1312875*00 
_=. » J. 1 1 8.9.0 9*.0 0 . 
-.6992637-01 
-=..2009590-0.2. 
.6023098-01 

.1 053981*0 0 

.1222155*00 

•_ 1 IJ 5 2.6.5 5 0- , 

.5778265-01 
-^80.38161-02- 
-. 1166866*00 
-.1935960*00 


.2905605" 

.JiAtiLLfc: 


01 

J5.L 


-.1522636-01 

.,813X162=0.2- 

.2215271-01 
.293328 1--.0JI- 


.5858577-01 
. 5 U.33L9.6 -OLL. 
.2373399-01 
.A2 0.4 1.8.6 -02 
.7908289-01 


.3001996-01 
—t-g2J.79fl.I-gj 
-.9570696-09 
— •_2a22J_Q.6-<2JL 
-.9870602-01 
—.115,3.9.36*00- 
.9935785-01 


-.2180677*00 

_=,.l 65.32.1 6 J. 0.0 

-.1091907*00 
_=^-l.X056 9l=0.1.. 
. 8 790377 -D 1 
1633720*00 
.1970083*00 
_..1.23a.90.6_*pa_. 
.9613599-01 

.2.6.22 96 2-0 2— 

-.3728363-01 


•..1177822-01. 
-.9926025-02 
-.5559692 -0 2 
.906275 1-03 
..6070376-02 
.1007717-01 
.11639,7 3-01- 
.9856969-02 
_*LfcLi3ft9=_02._ 
-.9988629-09 
;,593B919-02_ 
-.loll25o-ai 
V. 3.90 01 2 9- 01 
-.2977969-01 
-. 1 76 90 6 R - n I 


.5701068-03 
-* 18.2,9.6.9-9 =D2_ 

.2796302-01 
2 9.9 8 6.7.1 =.0J. 
.231 J588-01 
.98 36 291-0 2 
-.6807373-02 
2 2993 jj l_=Ol 
-.3297869-01 
-. . 1 09 49 1 8 = 0 1_ 
-.8836511-02 


-.1563798=03 
.6933795-02 
.f U79 1 62=01 _ 
~ . 1 16 8969-01* 
_ .9527753-02 
.5992797-02 
.-.2230605-03 
-.5876191-02 
-.9 75989 9-02 
-. 1 I6898 2-01 
1055152-01 
-.6020961-02 

.299229 1-02 

.1010730-01 
♦2582627-01 
. 315609 3 -01 

• 297508 1-01 

.1187156-01 
-=.3733965=02. 
-.1 785989-01 
-S..2.7Z2255-01 
-.2999795-01 
,“.237259 1-01 
“.1107551-01 

.9 170925-03 

.560969 3-02 


,3856961-02- 

.3518558-02 

.921295 0=O2_ 
,9 1 30902-02* 
.3962185-02 
•3886966-02 
.3338069-02 
.3867228-02 
396765 0_=02_ 
.9195589-02 
.“212529-02 
.3955195-02 
. 96 B 367 5-03 
,1586133-02 
-.,19 55332=02 
.1357012-02 
.3092752-02 
.3375856-02' 
.2626596-02 
.2099592-02 
.1522271-02 
.1395692-02 
.1059522=02 
.9036999-03 
.3936178-02 
.3918878-02 


28 

. 1908199*00 

-.2959907-01 

-.7388290-01 

.4239219-03 

.1041736-01 

-.3387117-02 

- . 29. __ 

... .,.11 98 1 8 8.7.00. 

= • 99260.7 5=0 1 

-.6109025-01 

,5 58 826 7-02 

.8828604-02 

-.3381532-02 

30 

.6675395-01 

-.1991681 *00 

-.3201146-01 

.9258087-02 

.4857351-02 

-.3374598-02 

.31.. . 

. .-L.,9 2n4.99 5=02 

16588.91*00 

..7 6 3 1 1 49=02 

.. . 1 04 556.7.- 01 

=.. 3 99655 5-0 3 

-.3365242-02 

32 

-.7909939-01 

-.1999451*00 

.4645285-01 

.8851291-02 

-.5572640-02 

-.3356905-02 

13 

-=,1290776*00 

-,9194346-01 

.74087 nS-fll 

.4879463-02 

-« 923469 2-D2 

-.3354323-02 

39 

". 19 089 u 1*00 

-.2109143-01 

.8312384-01 

-.3918743-03 

-.1040182-01 

-.3410083-02 

35. 

...=.• 11 98.9-9.1.* 00 

.4.869.783-04 

. .7.1,0 6 3 8.92=0.1 

5 55,94 1 9-02 

-.8836418-Q2 

-.3393535-02 

36 

-.6682202-01 

.9860133-01 

.4127038-01 

-.9245447-02 

-.4889110-02 

-.3397426-02 

. ... . 37 _ 

-=...1359.0 li=Ql.__ 

„=, 3.8528.1 4*0.0 

-.4 5..1 66.07.-.0 2 

._.*1 195636-01 

-.-.2376203-03 

-.3902811-02 

38 

.9058109-02 

-.9838900-01 

-.6973464-02 

-.5606395-02 

. 3899154-04 

-.3111275-04 




__=i.9.3.4 3jLb.B - OJ 

-.2123295-01 

-.5157718-02 

-.8336940-02 

.2030506-03 

90 

-.5819375-01 

-.7b32037-Ul 

-.3377786-01 

-.4143745-02 

-.1572930-01 

.4761918-03 

.fa 

_=.«.0 039.676-01 

—.4908875 -U 1 

- . 9.3 J 9X3.2= 0.1. 

. -.264.02,37-02 

•*•212750 0-01 

• 767Q 1 02-nj 

92 

-.9276695-01 

-.1501532-01 

-.4831938-01 

-.7772945-03 

-.2429348-01 

’ .1031227-02 

93 

-..93.9.77.66-0 1 

,.21.7.9.9 .9.2 - 0 1 

-.1836959-01 

.1251945-02 

-.2437478-01 

• 1 2 9Q 3 1 -n? 

99 

-•8392626-01 

* 5b9 1,8 58 -0 1 

-.4313865-01 

.3199936-02 

" -.2145096-01’ 

.1385298-02 

95 

-.6390697 -n 1 

.86Q9ft39 -0 1 

....=.,.3310382-01 

.4796189-02 

-.1583195-01 

.1414793-02 

96 

-.3639569-01 

. 1058076*00 

1944278-01 

.5797348-02 

-.8187477-02 

.1327967-02 

97 

_=. t-951 Z 2 2.2 = 02. 

,.1.1.365.7.1 ...0.0 

-.3904704 -0 Z 

,6.04.040 3=02 

_ .5308766-03 

.1133251-02 

98 

.2785819-01 

. 1086935*00 

.1144933-01 

.5481122-02 

.9218526-02 

.8576073-03 

49 _ 

,.5.695.8 9.1-01 

. .9151804-01 

.2458055-01 

.4205541-02 

.1677493-01 

• 51*17590-03 

50 

.7931995-01 

.6421207-01 

.3380350-01 

i 2 4 fl4 6 5 - 02* 

.222601 7-01 

.2316194-03 
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.9220586-01 
..7> 3.2.7 3. 7.7-0 l___. 
. 84 3 1 3 1 9-0 1 

-..6.4.330*1 1.-04 

. 3643783-01 



. 1298213-01 

-.JUJB7.v_8i.04. 

.440058q-01 

-.5 27J22.i-iDJ 

.55J4b5 3-01 

. .5128787-01 
.4096872-01 

.-25i86.SA.iOJ 

.7039567-02 

_.4 232UJ.l0J 

.3002973-01 

-»43,fl.fe2AlLdU 

.5214946-01 

— . 539 7Au9.rO 1 

.4924663-01 


.3008186-01 
6/46159*0 2_ 
-.4182757-01 
. ■ • 70 9. 3 7. J 2 -Q.l_ 
-.9057662-0 1 
,6270628-0 1 
.6374215-01 
— » J. J _3A?_7. fLiSJL 
.6466665-01 
— .4,021604-? 011_ 
.1217775.00 
. ..1411669.011 
. 1579542400 

.-U7DO.4S.9iO 0- 

.1759140*00 
. -.^.1/ .4.6X29-4.0 Q- 
.1668869*00 
— U5JJ47.3.4.HQ. 

. 1 35 3248 »00 
— * J JSii 264-tO 0_ 
. 9644099-0 1 


5 8.6S 2AA-JU .SUtlAUWliQJ 


.2351776-01 

-A5J.feilb.H2-.Ug. 

,]9984 J7-02 
i.ZU.BJl 3-62.-02- 
-.6024021-02 
it-2.16.U25.0iQ2- 
-.1164963-01 
rt l2 5H9U 6.-.QL. 
-.1189144-01 
-.-27 2 J 3-7.RiO.2- 
-. 6332O67-0Z 
r-.246624S.-Q2- 
.2200937-02 
— 64 ? 1104 3--.U.2. 

.9307866-02 
_i.JJ.2U5 SferfU. 
. 1175196-01 
... .409.184) ir04_ 
« 884 &0 4 2-02 
-AHJSjLtiiiOZ- 
.1529592-01 
...f-2AiAa2or Q l_ 
.3008478-01 
-.323035 6.-04. _ 
.30758 1 6 -0 1 
.2536702-01 
.1690710-01 
-r-6 J_4-76.72rQ2 - 


.6835606-01 

-.4458302*00 

.1844169*00 

_A.RA5-2J2AQ.a_ 
.1861635*00 
U g 9 . 1.7 7A-40CL 
• 1932315*00 
.1978459*00 
.2U24"B7«Q0 
_t.20.6AS22J.njJ_ 
. 2 U9 3384*00 
-•-214 0 7.3.743 4.0 14. 
.2104805400 

*20543 Q9 * a 0 
_r.20J.3JJ-3_taa_ 
. 19679 1 1 *00 
_ .-19.238263.00- 
.1885889*00 
-J.2&3JP8 7*00- 
.27,95495*00 
-•-2J2.6J3 R-Li 0.0_ 
.2631 192*00 
_t25Z223JU.Q 0_ 
.2412316*00 
. 231 47 35 *nn 
.2241346*00 


.3803720-01 
_.»36923 01 -0 1 __ 
.3079718-01 

,2.0556.1.1^0 1 

.71*73205-02 

-.9446716-02 

-.4407212-02 

. 1 7 74 7Q7-0 3 _ 

.3710915-02 

._S.7_7.65J9i.Q2 

.61832 j3-02 

iA9J.Ulfl3.-Q 2 

.2320027-02 

— 1 4PJ 2.6.6i0 2 

-.5791902-02 

— 1.4.039.4-21 -04 

-.1472892-01 

__iiJ«JJA12.i0.1 

-.2074568-01 

i.Z4S_ia5A=(Ul 

-.2072196-01 

— i*JflJ8 ££Z=0 J 

-.1425721-01 

1018196-01 

.5250522-02 

±JASM£7iO! 

.2963692-0 1 
.3564895-0 1 
.3639731-01 
.3179776-01 
.2240918-01 

l 9j6,5 5.0-1. -02 

-.5761 332-02 

— -.24-15061^01 

-.3495210-01 

-.4550753-01 

-.5154706-01 

_ii.-5_2J.18 Z3iD 1 

-.4777783-01 

— i..3.BAU5QJiO.U 

-.2534675-01 

-AjJQAUZCAiQJ 

.1067247-01 
. 2989139-0 1 

.4457526-01 

.529 3765- 01 

.5395575-01 

.4747285-01 

.3424285-01 


- *22 QlJJ ISi-Dil *JA«.5JJlifli . 


.3650616-03 
1 6 54 3 3 6 - 02 
— • 3 403690 — 02 
_-.470587n-n2 
-.5455280-02 

.6746246-03 

.6584203-03 
*554 1 646-0 3 

.3806276-03 

.,.1 66,086 6iQ3_ 

-.5855074-04 

-.4351731-03 
.A.-5J.3 3J 8_5.i.D3_ 
-.6125616-Q3 
—-.*608663 Qi03_ 
-,53’9779-0 3 
-.40 86405 -03 
-.2231591-03 

i.8 2J.6A8.8 aQ 6- 

.2319621-03 

..4.4 267.1, li03_ 

.5986904-03 

.1461452-02 

.1397520-02 

. 1 16447 0-0 2 

.7909958-03 
. 32257 5 2- 0 l 
-.1 841452-03 
-.6681480-03 
-.1071277-02 
1J4 5 1 5 9-0 2 
-.1457005-02 
_i. 09354 5i.02_ 
-.1 162.586-02 
-.7 918931-03 
-.3256845-03 

i.l.80.A71JiP3_ 

• 6b584 1 1-03 
-_.J07J622i02_ 
.1348186-02 
■16801 96-0 2 
.1603925-02 
— .03626 0^02_ 
.9085033-03 
3.70415 l-03_. 
-.2146353-03 
-.7764062-03 
-. 1246064-0Z ' 
i..l.S.6.&04 7iG.2_ 


.2502153-01 

.-,2476957-0! 

,2159261-01 
__._1591B9B.-01 
.844364 3-o2 

.4369 1 09-0 M_ 

'.2185051-03' 
_i»4 50846 8-03 
-.6223684-03 
i.JUoSlBrOi 
-.7159213-03 
AjA36.Q1SBtO.3__ 
-.4672779-03 
_r.,2888433A0J 
-.6220937-04*“ 
1 7024 30-:0.3_ 
.3856356-03 
__ f P.609i ( ,29_-03 _ 
.6743789-03 
—.7083139-03 
.6532476-03 
—.5114975-03 
. 29g 967 1-03 

.7 11310 4-04 

-.466UB9”6-03 
_-_.9458795-03 
-.1310328-02 ’* 
1 515609^02 

-.1537138-02 
-. 1 372435 -02 
-. 1 U4 i 4 1 5-02 
i.^584018 5-03 
-.55419*22-04 

.4808 5(4 9-0 3 

.959664 6-03 

.1.3 2 4 04 9-02 

.1530026-02 

—.1552699-02 
. 1 38904 8-02 
JU5B48.1-02 — 
.6007235-03 
_..H3U4S9-03__ 
-.5067935-03 
i.l062008r02 
-.1406549-02 ~ 
J>17Z9306-02_ 
-.1760102-02 
-.1573777-0 2 
-.1191575-02* ' 
i.6 59 24.1.6i0 3 


-.31 1 422 6- 
-.2161746' 
-.3072927- 
-.3013634- 
-.2049973- 
_.54 10404- 
.54 1 2777- 
. . 5<< 3g743* 
.5478680- 
.5519039- 
.5548119- 
_..,5560726: 
.5559564- 

„. 5552916- 
.5549815- 
_. 55.55133- 
.5566847- 
.5576970- 
,55 755 8*7- 
5556 1 19- 
,5519294- 
.5473796- 
.5433153- 
■63970 34- 
.6398421- 
.6408587- 
.6423828- 
.6439101- 
** .6450134- 
. 6454906 - 
""*.6*4*54*179^ 

.64 5 064 8 - 

.6447601 - 
_..6447Z80- 
.6449876- 
64 5_3 130- 
.6453368- 
.6447500- 
.6435231- 
.6419425- 
.6405005- 
__.6762329- 
.6761703*- 
.6761973_- 
.6762853- 
.6764874 * 
. 67684 ^ 7 - 
__.6773215j- 
.6777885- 
-.6780809- 
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1U1 -.4996486-02 .2198883*00 -.5461065-02 -.1691116-02 - .9 1 70D3 5-09 .67B089b-02 

LG 2 r. 157.308 ItOl. ♦2234 929_t.aU -.2709618 -Oi - . 1 bl.4 19 7- 02 - .5 B 5 129 1-03 .67 78 38 1-02 

1UJ -.2959825-01 .2309761 *00 -.9691102-01 -.1336523-02 .119926 n -02 .6779809*02 

— -1 09 -.3039782-01 ♦2399830*00 ,-..6106225-01 9019096-03 .1567663-02. . .67722q5-02 

1US -.3260996-01 .25C8b30»OO -.6929995-01 -.3572902-03 .1809835-02 .6771293-02 

LU6 J Q 9, 2.7ACL-Q 1 — . — __.2bl.81 3 B «np -.70 1 h.7B0-0 1 .??7b427-fl3 .1828294-02 .67 7090 4-02 _ 


1 U7 

-.2556881-01 

. 2715247, OU 

-,6353261-01 

.7835287-03 

.163636 1-02 

.6769775-02 

- 

1 08 

-.1715748-01 

.2788334*00 

. .. -.5027197-01. 

.1244448-02 

. .1252780-02 

.6767314-02 


l U9 

-.66871 50-02 

.2828586*00 

-.3196168-01 

.1555623-02 

.7238646-03 

.6764307-02 


110 

.33420/8-02 . 

. 4.379.71bO*DQ_ 

— =,.116 7.710-01 ... 

.. .17999Q3-02 . 

_ .1377496-03 

.7102493-02 


1 1 1 

.3134522-01 

.3/35687*01) 

.1421909-01 

•171 B1 41- 02 

-.5880604-03 

.7100794-02 


H2_ 

.,5563277-01 

. 3.58 28J.3AD.U . 

.3741568-01 

.J433090-02 

-.1238003-02 

• 7092420-fl? 


1 13 

.7336461-01 

.3356684*00 

.5515978-01 

,9770828-Oj 

'-.1735444-02 

.7081058-02 


114 

_ .8240574-01 

.. .308 37.48 *00.. 

,65 3.134.9=01 .. 

...30170711-03 

..=.2020478-02 

.7073110-02 


1 I? 

.R157402-01 

.2796492*00 

.6660924-01 

-.2261521-03 

-.2057020-02 

.7073737-02 


— .3 lb 

• 708 286 2-Q t _ 

.. .25295.18*00— 

.5842624-01 

..=.8312248-03 „ 

... -.1838068-02 

.7083508-02 


1 17 

.5135176-01 

.2315477*00 

• 4 2 84b0r-0 1 

-.1338716-02 

-.1387867-02 

.7098136-02 


1 1R 

» 25.4 658.7-0 1 

.. 2 iajaa.y. 6 *Q,o 

• 2058579-fl 1 

-• 1 6841 54-02 

_^jh.760U8 36-0 3 

.71 1 079 0 *02 


1 19 

-.3629970-02 

.2142638*00 

-.5244778-02 

-.1822898-02 

-.3168718-04 

.7115022-02 


12D. 

=. 322.60U3.=01._„ 

2205511*00— 

= • 3 1.4.65 D6_=0J 

„ -.1 736889=02 

._ .7069278-03 

... ..7108653-02 


121 

-.5689213-01 

.2361585*00 

-. 548479 0“0l 

-.1437744-02 

.1364132-02 

.709512 |-02 


122. 

. .,=..74.45120-01 

— . 259 L32 Ij.UO— 

-♦2254 350=01., 

9648929=03-.. 

1859530-02 

.7082238-02 


123 

-.8291279-01 

.2866361*00 

-.8243943-0 1 

-.3786976-03 

.2134276-02 

.7076562-02 


129.. 

=.*-B.l_S B.9,25 -tU_ 

. 3.UL13 0 J.tD 0 

-.B339R76_0 1 

. ?i>H934 1-03 

.215797 3-02 

• 7D791 5 1*0? 


1 25 

-.7016698-01 

.3417762*00 

-.7536006-01 

.8437131-03 

.1928425-02 

.7086245-02 


. .... 126 

_ =..5062750.-01 

362B304_*QU,_ 

59.31X23 -.0.1 

.. . . l33blO4-.02— 

1475734=02 

.7093119-02 


127 

-.2510616-01 

. 375994B *00 

- . 3 7204 57 =0 1 

.1667849-02 

.8540264-03 

.7098852-02 


128 

107.7.0.4 2=01 

. 51.9 8.721 6J.0U ..24 27.9 8.8.-0 1 

.....1018181-01 

_T. 4914Q77-03 „ 

.7352888-02 


1 29 

.5441582-01 

.5122757*00 

■ 1815305*00 

•9437787-02 

-.4013290-02 

.735i}721-02 


1.3.0. 

l.UAS.t 9*3)0 

..4829979*00 

.3179489*00 

•7581SB4-n2 

-•706672?*'02 



131 

. 1594130*00 

.4353602*00 

.4173395*00 

.4814888-02 

-.929048 j-02 

.7262274-02 

■ 

... 1 32. 

. .1869686*00 

— . 374 B2 1Q*0U. . 

..46758,42*00 . .. 

-...1446675=02 ... 

.-.1041247-01 

.7230969-02 

U 

1 33 

.1922535*00 

, 3U85U06 *0U 

.4621582*00 

-.2131788-02 

-,. 1028391-01 

.723121 7-02 


139 

♦ 174iOo7.tOU 

♦24.4.3893 *no.. 

40 L14_37«DQ 

=.5486702-02 . 

.. = .8903904-02 - 

.7263942-02 

- 

1 i5 

.1343055*00 

. 1 9038 V 9 iOO 

,2914990*00 

-.8 195562-02 

-.6427518-02 

.7312342-02 


136. 

*.7 7. 5 6.0.8 5.~o 1 

«J 5127.3 5 *Jia 

,JJ) 6 3977.00 

-*9V06997-q2 

- „ 1 1 c?n*n-n7 



1 37 

. 10944 0 3-Di 

,1377507*0 d 

-.1633674-01 

-.1039509-01 

■5180885.03 

.73742OS-0Z 


1 38. 

_. .-.570.22.9 5-01 

.,1.457X6 1_*0.0„ 

.-..176.54.8 3*00 . 

_ -.9594094-02 

.4124861-02 

._ .7357823-02 


1 39 

-. 1 176085*00 

. 176 354 3*00 

-.3143888*00 

- .7609746-02 

.7218367-02 

.7310614-0. 


190 

— .-.1.631.929*011 

— .225 4.904.*0Q_. 

-...4 1298 09 *00. 

. -.4704222-02. ... 

.. . .9418370-02. 

. .7257000-02 

* 

141 

-.1884287*00 

.2870002*00 

- • 4 bD5740 *0U 

-.1252565-02 

.1046366-01 

.7227484-02 

* 

... L4 2 _ 

1V0.7..7J.3*.011 

. 35331 rj4 *nri 

-.451ri965*nn 


„ 1 (17 0 1 Sfl -n t 



143 

-. 1704855*00 

.4164682*00 

-,38BS60n*00 

.5568936-02 

.8795147-02 

.7266709-02 


144 

— - • 1 3Q229.4 * ou 

< 4690426*00 

.-.27.86122*00... 

_.8 13587 8 = o2__. 

.6310554-02 

.7302822-02 


145 

-.7480351-01 

. 5 U4 8963*00 

-.1353503*00 

.9731705-02 

. 3U88732— 02 

.7333347-02 


14 b. 

..16H6U17-.Q2 

.. .5134,3.96.-01— 

. _»_527.59 15 -02 

-.4 12.76.73-01 ... 

.... .1777703-02 

-.4149605-03 


1 47 

.9442916-01 

-.3272801-02 

-.24 14923*00 

. 1865480- n2 

.415791 8-01 

-.2371505-03 


r J ri 9 6 . 

3:j.145J.2A5-02 

-.9626363-01 

.2659013-01 

.4180530-01 

1 b5 1 209-0? 



1 49 

-.9437730-01 

-.1689656-02 

.2751093*00 

-.1327706-02 

-.4171508-01 

-.437844 0-03 

1 

L50. 

=^.18255.65.-01 

_-..56H6l3a.*aO„ 

c6.0548.32=02_. 

.. -,.4134946-Dl 

...1227156-02 

-.6305447-03 
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1 5l 

1 52 

551 34 30*00 
... .27221.04 -01 

.1625077-0 1 
■.5.413422*00 

-.3363416*00 
.*.3.26 72,33-01 

. 14B832D-02 
.4 1 1 8q2 0* 01 


1 53 

. ... .1 54.. 

1 55 

1.&6 

,5582520*00 
-.4425081-01 _ 
-■5674393-qI 
JULSlWiJOrJU 

-.3439527-01 

_r..ipopooo*p.i 

-.9875095*00 
- .6096016 o 

• 3740948 >00 

— . JAL6S.9 IrOl 

.4 368322-0 1 
_ .4329693-0 1 

-.1909012-02" 

.-,3293189-01 

-.3553932-01 

-.3558082-01 

— * 

1 57 
_ 158 
1 59 

.1 50. ... 
161 

15? 

-•57 231 U 0-0 1 

-.4.952 360-02 

• 54 CJ 7 7b 7 -02 
_.,3Q967S‘5-01 
.5586191-01 
.7100021-01 

-.4944515 *00 
J.21704 02JLOU 

.5982109-01 

_.AU6 356 3.-01 

.2429489-0 1 
- .4669845-02 

.5517630-01 
—.36105.7.7^01 
. 19 370 tZ“0 1 
j.*.Z5.63964r02... 
-.2021752-01 
-.1877874-01 

-.3337066-01 

.-,3909807-01 

-.4052379-01 

-.3 379989- 01 

-. 1898664-01 
.1402383-02 


1 63 

.8877736-01 

-.6105911-01 

-.1403666-01 

.2238885-01 


1 6 4 

-.618J910-02 

.1743245-0 1 

.1425989-02 

.3266437-01 


1 65 

.37467 19-02 

.1865171-02 

.1733744-01 

• 3 807538-0 1" 

J 

1 66 

-.5287873- 0? _ 

1557043-01 

.3408823-01 

,3368929-01 

- t 

1 67 

-.3628294-01 

-.2248385-01 

.4807012-01 

.1948941-01 

m 0 

1 68 

-.423/957-01 

-.1622067-02 

.5)89086-0) 

-.1280678-02 


169 

-.3713854-01 

. 196 1689-01 

.4678401-01 

-.21734 7 3 -'dl 


170 

: ..2 1 8.5 5 ? 8 - p ) . ,.356031 0 ) 

—.A2.l235l-0.1_ 

■ J.. 3 63 852 9.-01 


1 7i 

.13261 1 1*00 

-,17896>C> J1 

-.4318057-01 

.3803J87-03 


172 

^•3 08.22 36-0.3 

—-..33.2 6 0 4_s..-0 1 

— » 2.7 53 .4.7.6 -0 2. _ 

..._T, 104 9.74 9- 01 . 


1 73 

.2711713-02 

-.1325477-01 

-.4300080-01 

.382042 1-03 


1_£4 

loISj.a7jr.02_ 

-,1654660-01 

.6889019-03 

•1q58427-0J 

, 

1 75 

.8189646-03 

1827157-01 

.5293368-0) 

- • S 051 76 4-03 


1 76 

- *.L3 5 2.0.1 n-n.i 

-.3478246*00 

—*.2107.640-02 

.105714D-0J 


1 17 

.2002099-01 

. 1166167*00 

-.2909319-02 

-.1 021084-01 


.... 178 

-.132706 6 *.00 

_i.« 10 6 8088 — D 1 

—,52208 94-01 

_ r* 1.88 92 3 2-03 


1 79 

-. 1 714 4 77*00 

- . 5U204 0 5 -0 2 

.4 1657B3-01 

-.2355825-03 


1 80 

.528543* -07 

.1611579*00 

.3293437-02 

-. 1 Q42flB 6-n{ 


1 61 

,1 1) 4909 *00 

-.1580675 -01 

- ■ 32 2 9l 06 -0 1 

.5133550-03 

4 

. .. J »2 .... 

-.522458 1-02 

1.81 8_3.1.4_*_0 0 

,6072525-02 

.1070136-01 


163 

- .26 185 7 7 • 00 

-.4bl7244-02 

.5009463-01 

-.2843929-03 

- # 

1 84 _ 

...9588379.-02 

.2676053 *.00 . 2.9 0 7 B 5. 2.-0 2 „ 

. -,109472.9-01 . . 


1 65 

.28)8615*00 

-.2379665-0 1 

-.4081788-01 

,5264602-03 


1 66 

-.9593 J 36-02 

-.2960335*00 

.6370895-02 

.1069202-01 


187 

-.2300667*00 

-.5588499-02 

.4691439-01 

-.3875280-03 

— 

1 B 8 

76 1831 9-02 

.2166666 *00 

.3029153-02 

- ■ 1 CJ544 1 8- 01 


1 89 

.2300658*00 

-.2082359-01 

-.3763844-01 

.4178966-03 


. 1 9 0 ... 

- ._7 6 1 8 1 6 2.- 0 2 -*.2 4 3.2 4 4.2^ a 0 . _ 

—•A? 4 96.02 “02 

.... • 1 05 7074-01 _ 


191 

-.191 1194*00 

• 1 tit 66 3 B “■Q 2 

.4721418-02 

.5283980-03 


1 92 

-.1262140*00 

. 3635800 -n2 

.4718110-02 

-.2156547-03 


1 9 3 

-.1558545-01 

- » 24 94 239-0 3 

.4729746-02 

-.3590409-03 

-• 


1063546-01 


-.6746122-03 
-.6582433-03 
-.7190050-03 
... r. 364611 3-02 
-.2399168-02 

- .8 7990 6 9 -0 3_ 
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